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1. INTRODUCTION 

Representatives and support staffs of the U.S. Department of Energy (DOE), the U.S. Environmental 
Protection Agency, and the Commonwealth of Kentucky, worked together to develop a field investigation 
program to address seismic issues associated with potentially siting a Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) waste disposal facility at the Paducah Gaseous 
Diffusion Plant (PGDP). These planning efforts for conducting the Seismic Investigation Program at Site 
3A are described in the Seismic Assessment Plan for Siting of a Potential On-Site CERCLA Waste 
Disposal Facility at the Paducah Gaseous Diffusion Plant (BJC 2001) and an evaluation of National 
Environmental Protection Act values (SAIC 2002a). The Seismic Investigation Program consisted of 
three primary tasks: the Paleoliquefaction Study, the Fault Study, and the Acquisition of Seismic and 
Geotechnical Design Data (hereafter referred to as the Geotechnical Study). These three tasks are 
documented in five technical memoranda. 

The Geotechnical Study was comprised of two components: a regional investigation and a site- 
specific investigation. The regional investigation consisted of summarizing seismic and geotechnical data 
from previous studies conducted at the PGDP; because it did not include any fieldwork, it is not included 
in this technical memorandum. This technical memorandum documents the site-specific Geotechnical 
Study activities, specifically the deep boreholes, seismic cone penetrometer testing, and shallow 
boreholes, including the associated sample collection and laboratory analyses. The site-specific activities 
were conducted at Site 3A, which is located at the southern edge of PGDP on DOE property (Fig. El). 

2. DEEP BOREHOLES 

Deep boreholes were drilled to acquire seismic and geotechnical data. The purpose of these activities 
was to gather data that could subsequently be used to determine the peak ground acceleration and 
characteristics of ground motion for use in the design of a potential on-site CERCLA waste disposal 
facility. The data would also be used to determine if there is potential for future liquefaction at Site 3A. 
These activities also provided information regarding the variability of the lithology underlying Site 3A. 

2.1 PLANNED ACTIVITIES 

The planned deep borehole activities are described in Sect. 4.2.1 of Part II of the Seismic Assessment 
Plan as follows (BJC 2001a): 

. . .The first deep borehole will be drilled to bedrock (approximately 350 ft), using a Rotosonic drilling 
technique, which will provide a continuous core (4-in. borehole). A downhole geophysical survey 
(natural gamma log) of the entire borehole will be conducted. The core and gamma log will be evaluated 
to select specific depths for collecting soil samples in an adjacent, second borehole. The core also will be 
photographed and archived. The Rotosonic technique does not allow collection of seismic velocity data, 
standard penetration testing, or undisturbed soil samples. 
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A second deep borehole will be drilled to bedrock (approximately 350 II) using a mud rotary technique. This 
second borehole will be located approximately 10 ft from the first (Rotosonic) borehole. From 0 to 75 ft, 
continuous disturbed soil samples will be collected using standard penetration testing and split spoon 
samplers. From 75 to 150 fi, disturbed soil samples will be collected using standard penetration testing 
and split spoon samplers at 15-ft intervals. These soil samples (collected from 0 to 150 ft deep) will be 
analyzed for 14C age dating and measurement of geotechnical index properties (e.g., specific gravity, grain 
size, Atterberg limits, and moisture content). Undisturbed samples will be collected using Shelby tubes for 
measuring physical soil properties (e.g., in-place density, vertical permeability, triaxial compressive strength, 
and one-dimensional consolidation) and assessment of contaminant transport properties [e.g., contaminant 
partitioning coefficient, or distribution coefficient (Kd)]. The Kd values will be measured for 99Tc and 
237Np. Of the undisturbed soil samples taken in the deep borehole, it is assumed that three Shelby tube 
samples will be taken in the upper 75 ft and three samples will be attempted below 75 ft. The top 75 feet 
of the mud rotary borehole will be sampled in the same way as described for the shallow boreholes... A 
downbole seismic survey of the entire length of the mud rotary borehole will be conducted to determine shear 
wave velocities for use in liquefaction analyses, deformation studies, and ground motion modeling.. . . 

. . .On completion of drilling and logging activities, boreholes will be plugged and abandoned in accordance 
with applicable regulations. The drill cuttings from the Rotosonic borehole will be spread at the drill site. 
The drilling mud and cuttings from the mud rotary borehole will also be spread at the drill site.. . 

2.2 SUMMARY OF WORK PERFORMED 

‘. 
The deep borehole activities were conducted by SAIC Engineering, Inc. Drilling activities were 

conducted by SAX’s subcontractor, Miller Government Services. Geophysical logging surveys were 
conducted by Miller’s subcontractor, Blackhawk GeoServices. SAIC is under subcontract to Bechtel 
Jacobs Company LLC (BJC), DOE’s Management and Integration contractor. 

,“” .1 . c ..“i,‘. 
The first deep borehole (DB-01) was drilled to a depth of 359 ft in the south-central portion of Site 

3A (Fig.E.2) using the RotosonicWersasonic drilling method. Attachment E-I contains the lithologic log 
of the borehole. Bedrock was not encountered at this depth. The continuous 4-in. diameter core was 
placed in wooden boxes for long-term storage and photographed. A downhole geophysical survey (i.e., 
natural gamma log) of the entire borehole was conducted (Attachment E-II). The borehole was plugged 
and abandoned in accordance with applicable regulations using a Portland cement grout. The 
uncontaminated drilling fluids were safely disposed near the drill site. The core and gamma logs were 
evaluated to select specific depths for collecting soil samples in the second deep borehole. 

The second deep borehole (DB-02) was drilled near DB-01 (Fig.E.2) using mud rotary drilling 
techniques. This borehole was drilled to the top of the bedrock at a depth of 400 ft. Attachment E-I 
contains the lithologic log of the borehole. Numerous samples were collected from this borehole. From 
0 to 75 ft, continuous soil samples were collected using split spoon and Shelby tube samplers. Split spoon 
samples were taken in accordance with Standard Penetration Test (SPT) procedures (ASTM D 1586). A 
Foremost Mobile SPT Automatic hammer (140-lb hammer falling 30 in.) was used to drive the sampler. 
From 75 to 150 ft, soil samples were collected at approximately 20-ft intervals. Additional samples were 
collected at depths of 175 and 185 ft. Table E. 1 contains a sampling summary. A downhole geophysical 
survey (i.e., compression-wave and shear-wave velocity log) of the upper 380 ft of borehole was 
conducted (Attachment E-II); the bottom 20 ft of the hole could not be logged, because the 
unconsolidated sediments were sloughing, or caving, into the hole. The borehole was plugged and 
abandoned in accordance with applicable regulations using a Portland cement grout. The uncontaminated 
drilling fluids and cuttings were safely disposed near the drill site. 
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Table E.l. DB-02 sampling summary 
” j ’ 

Collection Depth interval 
Boring method (ft bgs) Sample number Comments’ 

DB-02 Shelby tubeh 4-6 CCGTDB02STO 1 

Split spoon’ 

6-8 
38 - 40 
40 - 42 
66 - 68 
71 -73 
73 - 75 
91 -93 
93 - 95 
95 - 97 

111 - 113 
113 - 115 
131 - 133 
133 - 135 
186 - 188 

o-2 
2-4 
8 - 10 

10 - 12 
12 - 14 
14 - 16 
16 - 18 
18 - 20 
20 - 22 
22 - 24 
24 - 26 
26 - 28 
28 - 30 

CCGTDB02ST02 
CCGTDB02ST03 
Not applicable 
Not applicable 
CCGTDBOZSTO4 
CCGTDBOZSTOS 
Not applicable 
CCGTDB02STOB 
CCGTDB02ST07 
CCGTDB02ST08 
CCGTDB02ST09 
CCGTDB02STlO 
CCGTDB02STll 
Not applicable 
CCGTDB02SSOl 
CCGTDB02SS02 
CCGTDB02SS03 
CCGTDB02SS04 
CCGTDB02SSOS 
CCGTDB02SSO6 
CCGTDB02SS07 
CCGTDB02SS08 
CCGTDB02SS09 
CCGTDB02SS IO 
CCGTDB02SS 11 
CCGTDBOZSS 12 
CCGTDBOZSS 13 
CCGTDB02SS 14 
CCGTDB02SS 15 
CCGTDB02SS I6 
CCGTDB02SSl7 
CCGTDB02SS 18 
CCGTDB02SS 19 
CCGTDB02SS20 
CCGTDB02SS2 1 
CCGTDB02SS22 
CCGTDB02SS23 
CCGTDB02SS24 
CCGTDB02SS25 
CCGTDB02SS26 
CCGTDB02SS27 
CCGTDB02SS28 
CCGTDB02SS29 
CCGTDB02SS30 
CCGTDB02SS3 1 
CCGTDB02SS32 
CCGTDB02SS33 
CCGTDB02SS34 
CCGTDB02SS35 

Shelby tube attempted; no recovery. 
Shelby tube attempted; no recovery. 

Shelby tube attempted; no recovery. 

Shelby tube attempted; no recovery. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 

Sample archived, not sent to lab. 

30 - 32 
32 - 34 
34 - 36 
36 - 38 
42 - 44 
44 - 46 
46 - 48 
48 - 50 
50 - 52 Sample archived, not sent to lab. 
52 - 54 Sample archived, not sent to lab. 
54 - 56 
56 - 58 Sample archived, not sent to lab. 
58 - 60 Sample archived, not sent to lab. 
60 - 62 
62 - 64 Sample archived, not sent to lab. 
64 - 66 Sample archived, not sent to lab. 
69 - 71 
89 - 91 

109 - 111 
129 - 131 Sample archived, not sent to lab. 
149 - 151 Sample archived, not sent to lab. 
174 - 176 Sample archived, not sent to lab. 
184 - 186 CCGTDB02SS36 Sample archived, not sent to lab. 

“Unless otherwise indicated, samples were sent to the laboratory for the analysis described in footnotes A and B. 
‘Undisturbed samples were collected using Shelby tubes for measuring physical soil properties (e.g., in-place density, vertical 

permeability, triaxiai compressive strength, and one-dimensional consolidation) and assessment of contaminant transport properties 
(e.g., contaminant partitioning coefficient or “I&“). The & values were measured for technetium-99 and neptunium-237. 

“Disturbed soil samples were collected using split spoons and analyzed for 14C age dating and measurement of geotechnical 
index properties (e.g., specific gravity, grain size, Atterberg limits, and moisture content). 
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After they were plugged and abandoned, the two borehole locations were surveyed by a land 
surveyor licensed in the Commonwealth of Kentucky. The elevations and coordinates are presented in - 

Table E.2. 

Table E.2. Deep boring summary 

Deep PGDP coordinate&’ Lat/Long coordinates Total 
boring Drilling Elevation’ Northing Easting depth 

no. method (ft msl) (ft) (ft) Northing Easting W) Date drilled 
DB-0 1 Rotosonic 397.36 -7132.19 -3062.74 37”05’56.69” 88’48’49.79” 359.0 Feb. 18-21,2002 
DB-02 Mud rotary 397.64 -7124.92 -3046.72 37”05’56.70” 88’48’49.58” 400.3 Mar. 5-22, 2002 

“Basis for elevations is the U.S. Coast and Geodetic Survey (USC&GS) North American Vertical Datum of 1988. 
“Basis for coordinates is the USC&GS North Amerjcan Datum of 1983. Coordinates arc presented using both the standard 

and PGDP coordinate system. 
msl = mean sea level 

2.3 DEVIATIONS FROM PLANNED ACTIVITIES 

During this study, there were three deviations from the Seismic Assessment Plan (BJC 2001a). 

First, the plan called for both boreholes to be drilled to bedrock, which was believed to be 
approximately 350 ft deep. The first borehole (DB-01) was drilled to a depth of 359 ft. Bedrock was not 
encountered and, because of the limitations of the drilling rig, the boring was not advanced below 359 ft. 
However the second deep borehole (DB-02), which was drilled approximately 17 ft east of DB-01 with a 
different rig, encountered bedrock at a depth of 400 ft. This deviation did not reduce the quality of the 
study. As planned, the entire borehole was cored and logged. The second borehole indicated no 
significant lithology changes between the depths of 359 and 400 ft. 

- 

Second, the plan called for the compression-wave and shear-wave velocity log to be conducted 
throughout the length of the mud rotary borehole (DB-02). Although the hole was drilled to a depth of 
400 ft, the sloughing/caving of the uncased hole caused problems during the final stages of drilling and 
logging; therefore, the logging tools were advanced only to a depth of approximately 380 ft. This 
deviation did not reduce the quality of the study. There were no significant lithology changes between the 
depths of 380 ft and 400 ft, so the shear-wave velocity information for the unlogged portion was 
extrapolated from the adjacent (overlying) sediments. 

Third, no carbonized material was collected from the deep boreholes for 14C analysis, because none 
was found above the Paleocene-aged Porters Creek Clay where it would be useful in dating the strata. 

2.4 DATA ACQUIRED 

As previously indicated, the following information was recorded: lithologic logs (Attachment E-I), 
continuous cores of deep borehole DB-01, natural gamma log of deep borehole DB-0 1 (Attachment E-II), 
and shear-wave velocity log of deep borehole DB-02 (Attachment E-III). The geotechnical results from 
the laboratory are in Attachment E-IV of this technical memorandum. The disturbed soil samples, which 
were collected using split spoon samples, were analyzed for geotechnical index properties (e.g., specific 
gravity, grain size, Atterberg limits, and moisture content). The undisturbed soils samples, which were 
collected using Shelby tubes, were used for measuring physical soil properties (e.g., in-place density, 
vertical permeability, triaxial compressive strength, and one-dimensional consolidation) and assessing 
contaminant transport properties (e.g., contaminant partitioning coefficient, or “Kd”). The Kd values were 
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measured for technetium-99 (99Tc) and neptunium-237 (237Np). Table E. 1 summarizes the soil samples 
that were collected. 

In the original work plan, 10 soil samples were to be analyzed for index properties; a total of 12 soil 
samples were actually analyzed from the deep borehole. Similarly, 5 Shelby tube samples were planned to 
be tested for physical soil properties; a total of 8 samples were actually tested. Untested samples were 
placed into archive storage. 

2.5 SUMMARY OF RESULTS 

This study met its intended objectives. Two deep boreholes were drilled and abandoned in 
accordance with applicable state regulations. A gamma log and downhole seismic survey were 
successfully completed. Disturbed and undisturbed samples were collected and successfully analyzed at 
the laboratory for geotechnical properties. The information obtained will be useful to support liquefaction 
analyses, deformation studies, ground motion modeling, and design activities. 

3. SEISMIC CONE PENETROMETER TESTING 

Seismic cone penetrometer testing (SCPT) was conducted at Site 3A to better define the local 
stratigraphy and obtain in-situ geotechnical property and seismic velocity measurements. 

3.1 PLANNED +TIVITIES 3. 

The planned SCPT activities are described in Sect. 4.2.2 of Part II of the Seismic Assessment Plan as 
follows (BJC 200 1 a). 

Eleven SCPT soundings will be conducted at Site 3A. The results of this activity will be used for 
conceptual/preliminary design of a potential on-site CERCLA waste disposal facility.. .One of SCPT 
locations coincides with the deep boreholes for correlation purposes. The SCPT sounding will be pushed to 
a depth of approximately 50 ft; refusal (i.e., when the rig is unable to push the seismic cone penetrometer 
further into the earth) is anticipated when the SCPT soundings have reached the Porters Creek Clay. (The 
top of the Porters Creek Clay at nearby monitoring well MW 120 is approximately 50 to 55 ft deep.) If 
the SCPT is unsuccessful, then one additional shallow boring may be drilled.. .No soil or organic samples 
will be collected from the SCPT soundings. The SCPT will be used to collect continuous tip, sleeve, and 
pore pressure measurements. Pore pressure dissipation tests will be conducted at four depths in varying 
lithologies with different permeabilities to obtain the potential of the sediments to liquefy and the 
competency of the clays. Shear and compressive wave velocities will be measured at 3-ft intervals 
throughout the depth of each SCPT sounding.. . 

3.2 SUMMARY OF WORK PERFORMED 

The SCPT activities were performed by SAIC and its subcontractor, Gregg In Situ, Inc. SAIC is 
under subcontract to BJC, DOE’s Management and Integration contractor. 

SCPT soundings were completed at the 11 planned locations (SC-01 through SC-l 1) and 1 
additional location (location of SB-07) (Fig.E.3). Attachment E-V contains the SCPT report, which 
describes field equipment and procedures, data collection and interpretation, and logs/plots of the test 
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results. Each sounding was plugged and abandoned in accordance with applicable regulations using a 
,. . Portland cement grout. No drilling fluids or soil cuttings were generated. The elevations and coordinates 

of each SCPT sounding are listed in Table E.3. 

Table E.3. SCPT sounding summary 

PGDP Coordinate&’ Lat/Long Coordinate$ 
SCPT Elevation” Northing Easting Total depth Date sounding 

. 
GOI 

(ft msl) (ft) (ft) Northing Easting (ft) was made 
386.53 -7775.68 -4784.36 37”05’56.54” 88”49’12.48” 59.1 Feb. 15,2002 

SC-02 385.80 -7389.56 -478 1 .X7 37”06’00.12” 88’49’10.82” 61.4 Feb. 14,2002 
SC-03 383.84 -6386.62 -4788.10 37”06’09.46” 88”49’06.65” 52.0 Feb. 14,2002 
SC-04 382.82 -5840.36 -4787.12 37”06’14.53” 88”49’04.33” 70.0 Feb. 14,2002 
SC-05 381.88 -5955.73 -4182.17 37’06’11.41” 88O48’57.80” 54.1 Feb. 15,2002 
SC-06 385.19 -6712.04 -3903.01 37’06’03.44” 88”48’57.76” 51.0 Mar. 6,2002 
SC-07 400.96 -7673.28 -3989.31 37”05’54.80” 88”49’02.83” 49.1 Mar. 5,2002 
SC-08 397.53 -7242.44 -3001.44 37”05’55.46” 88O48’49.55” 69.0 Feb. 13,2002 

SC-09A 394.97 -6708.42 -3258.15 37”06’01.29” 88”48’50.27” 66.0 Feb. 13,2002 
SC-10 392.10 -6727.13 -2636.95 37”05’59.01” 88’48’43.14” 38.0 Mar. 6,2002 
SC-I I 384.42 -603 1.39 -1338.14 37”06’01.07” 88”48’25.14” 34.9 Mar. 7,2002 
SB-07 390.24 -6723.80 -2004.60 37’05’56.90” 88O48’35.79” 17.7 Mar. 7,2002 

“Basis for elevations is the U.S. Coast and Geodetic Survey (USC&GS) North Amirican Vertical Datum of 1988. 
‘Basis for coordinates is the USC&GS North American Datum of 1983. Coordinates are presented using both the standard 

and PGDP coordinate system. 
msl = mean sea level 

3.3’ DEVIATIONS FROM PLANNED AC’l%ITIES 

During the SCPT activities, there were three deviations from the Seismic Assessment Plan (BJC 200 1 a). 

Heavy rainfall and wet ground conditions created accessibility problems at many drilling locations. 
Because the mud rotary drilling equipment was mounted on conventional trucks with rubber tires and a 
track-mounted rig was used to conduct the final SCPTs, location SB-07 was converted from a shallow 
(mud rotary) boring to an SCPT. This allowed the track-mounted equipment to be used to minimize 
disturbance of soil and surface vegetation and to minimize potential health and safety concerns associated 
with towing vehicles from muddy areas. Based on the currently envisioned layout of the potential 
disposal facility, SB-07 is located outside of the footprint of the disposal cell (i.e., this boring is located in 
the area of the support facilities). This deviation did not reduce the quality of the study. Use of the SCPT 
allowed the subsurface lithology to be recorded. 

Compressive wave velocities were recorded but not reported because of the shallow water table at 
the site. This derivation did not affect the quality of the study because soil amplification factor 
calculations used shear-wave velocities, not compression-wave velocities. Compression-wave velocities 
measured in deep borehole DB-02 allowed calibration of the p-wave seismic reflection date. 

In the Seismic Assessment Plan, refusal was anticipated when the SCPT soundings had reached the 
Porters Creek Clay, approximately 50 to 55 ft deep. While this is generally the case, sounding SC-09 
encountered refusal at the beginning of the sounding. Therefore, an adjacent sounding, SC-90A, was 
drilled to replace it. Sounding SC-10 (at location 56OL2) encountered refusal in a very dense sand/gravel 
deposit at a depth of 38 ft and could not be completed deeper. Similarly, sounding SC-l 1 (at location of 
planned borehole SB-04) encountered refusal in a very dense sand/gravel deposit at a depth of 35 ft and 
could not be completed deeper. Sounding SB-07 encountered refusal in a very dense sand/gravel at a 
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depth of 18 ft; a second attempt at this sounding encountered refusal at 16.5 ft and could not be completed 
deeper. These deviations did not adversely affect meeting the data objectives of this study. Sufficient 
seismic velocity data were obtained from other SCPT soundings to obtain a suitable profile for Site 3A. 
Depth to top of the Porters Creek Clay was visible in the shear-wave seismic reflection survey and in soil 
borings across the site. 

,-------. 

3.4 DATA ACQUIRED 

The results of the SCPT activities are presented in Attachment E-V of this technical memorandum. 

3.5 SUMMARY OF RESULTS 

This study met its intended objectives. Twelve SCPTs were advanced and abandoned in accordance 
with applicable state regulations. Geotechnical and geophysical properties were measured at each of the 
eleven locations. The information obtained wiI1 be useful to support liquefaction analyses, deformation 
studies, ground motion modeling, and design activities. 

4. SHALLOW BOREHOLES 

Shallow boreholes were drilled to acquire geotechnical and stratigraphic information for use in the 
design of any potential on-site CERCLA waste disposal facility and to determine if there is potential for 
future liquefaction at Site 3A. These activities also provided information regarding the variability of the 
lithology underlying Site 3A. 

:--x. 

4.1 PLANNED ACTIVITIES 

The planned shallow borehole activities are described in Sect. 4.2.3 of Part II of the Seismic 
Assessment Plan as follows (BJC 2001a): 

Seven shallow boreholes (plus one contingent shallow borehole) will be drilled at Site 3A using a hollow- 
stem auger...These boreholes will be drilled 20 ft into the Porters Creek Clay. The top of the Porters 
Creek Clay at nearby monitoring well MW 120 is approximately 50 to 55 ft deep. Therefore, these 
boreholes will be drilled to a total depth of approximately 75 ft. For correlation purposes, four of the 
shallow borings will coincide with the SCPT sounding locations and are referred to as “primary” borings. 
The remaining borings are referred to as “secondary” borings. If the SCPT described in Sect. 4.2.2 is 
unsuccessful (i.e., refUsa1 is encountered before the desired depths), then one additional shallow boring 
may be drilled as a contingent borehole.. . . 

Standard penetration tests will be conducted continuously throughout the depth of the shallow boreholes. 
Disturbed soil samples will be collected for 14C age dating and measurement of geotechnical index 
properties (e.g., specific gravity, grain size, Atterberg limits, and moisture content) and assessment of 
contaminant transport properties (e.g., contaminant partitioning coefficient, or “Kd”). Undisturbed 
samples will be collected in Shelby tube samplers for measurement of physical soil properties (e.g., in- 
place density, vertical permeability, triaxial compressive strength, and one-dimensional consolidation). 
The Kd values will be measured for “Tc and ‘37Np. The collection of up to 28 undisturbed soil samples 
(in Shelby tube samples) from the shallow boreholes is now planned, but not all of these samples will be 
analyzed. An attempt will be made to collect four samples from each of the four primary boreholes (those 
co-located with the SCPTs, or CCGT-SBOl through CCGT-SB04) for a total of 16 samples, and an 

.-. 
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attempt will be made to collect three samples from each of the four remaining secondary shallow 
boreholes (CCGT-SBOS through CCGTSB08), for a total of 12 samples. Of the 28 undisturbed soil 
samples, approximately 22 will be analyzed. (Testing for all of the primary samples and one-half of the 
secondary samples is assumed.) Samples that are collected, but not planned to be analyzed, may be used 
for geotechnical laboratory testing in situations where the original samples do not have sufficient volume 
or if soil material types vary.. . 

4.2 SUMMARY OF WORK PERFORMED 

The shallow borehole activities were conducted by SAIC Engineering, Inc. Drilling activities were 
conducted by SAIC’s subcontractor, Miller Government Services. SAIC is under subcontract to BJC, 
DOE’s Management and Integration contractor. 

Five shallow boreholes (SB-01, SB-02, SB-03, SB05, and SB-06) were drilled at the planned 
locations (Fig.E.4) using mud rotary drilling techniques. Attachment E-I contains the lithologic logs of 
the boreholes. Continuous soil samples were collected from these boreholes using split spoon and Shelby 
tube samplers. Split spoon samples were taken in accordance with the SPT (ASTM D 1586) using a 
Foremost Mobile Automatic Hammer. Table E.4 contains a soil sampling summary. In addition to the 
planned samples, three organic samples were collected from split spoon samples in borings SB-03 and 
SB-06 and analyzed for 14C age dating. Each borehole was plugged and abandoned in accordance with 
applicable regulations using a Portland cement grout. The uncontaminated drilling fluids and cuttings 
were safely disposed near the drill sites. 

After they were plugged and abandoned, each borehole location was surveyed by a land surveyor 
licensed in the Commonwealth of Kentucky. The elevations and coordinates are presented in ‘I’ablc ES. 

4 i, k “. a<-,, “’ _s i ,*.‘bee . . . _c. ,I i I, 

4.3 DEVIATIONS FROM PLANNED ACTIVITIES 

During this study, there were four deviations from the Seismic Assessment Plan (BJC 2OOla). 

First, the plan called for use of a hollow stem auger to drill the shallow boreholes. Because 
procedures for conducting SPTs require the use of mud rotary drilling techniques (ASTM D 1586), it was 
necessary to modify the drilling technique. This modification was incorporated into the planned work 
prior to initiating any drilling activities. This deviation did not reduce the quality of the study. 

Second, the plan called for all boreholes to be drilled 20 ft into the Porters Creek Clay, which was 
estimated to be approximately 50 to 55 ft deep. Some boreholes penetrated less than 20 ft of the Porters 
Creek because representative lithologic samples were available and collected in the upper 20 ft of the 
formation. Table E.4 includes a comparison, for each borehole, of the depth to the Porters Creek Clay and 
the total depth. One borehole (SB-02) was drilled 30 ft into the Porters Creek Clay, two boreholes (SB-03 
and SB-05) were drilled at least 18 ft into the Porters Creek Clay, and two boreholes (SB-02 and SB-06) 
were drilled 12 to 13 ft into the Porters Creek Clay. This deviation did not reduce the quality of the study. 
Information regarding the depth and thickness of the Porters Creek Clay near the middle of Site 3A was 
obtained from the two deep borings. The hardness of the clay created sampling problems; more than one 
Shelby tube sampler was crushed during attempts to collect undisturbed soil samples from the Porters 
Creek Clay. Therefore, the investigation team concluded that it was appropriate to cease drilling prior to 
reaching the planned 20 fi depth of penetration into the Porters Creek Clay. 
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Table E.4. Shallow boring sampling summary 

Collection Depth interval 
Boring method (ft bgs) Sample number Comments’ 

SBOI Shelby Tube* 6-8 CCGTSBO 1 ST01 

Split SpoonC 

Shelby Tube’ 

Split Spoon’ 

54 - 56 

8 - 10 
34 - 36 

56 - 58 

36 - 38 
46 - 48 
48 - 50 
o-2 
2-4 
4-6 

10 - 12 
12 - 14 
14 - 16 
16 - 18 
18 - 20 
20 - 22 
22 - 24 
24 - 26 
26 - 28 
28 - 30 
30 - 32 
32 - 34 
38 - 40 
40 - 42 
42 - 44 
44 - 46 
50 - 52 
6-8 
8-10 

34 - 36 
36 - 38 
62 - 64 
64 - 66 
o-2 
2-4 
4-6 

10 - 12 
12 - 14 
14 - I6 
16- 18 
18 - 20 
20 - 22 
22 - 24 
24 - 26 
26 - 28 
28 - 30 
30 - 32 
32 - 34 
38 - 40 
40 - 42 
42 - 44 
44 - 46 
46 - 48 
48 - 50 
50 - 52 
52 - 54 

CCGTSBO I ST02 

CCGTSB02SS24 

CCGTSBO 1 ST03 
CCGTSBOI ST04 

CCGTSB02SS25 

CCGTSBOI ST05 
CCGTSBO 1 ST06 
CCGTSBOl SSOI 
CCGTSBOl SS02 
CCGTSBOl SS03 
CCGTSBOI SS04 
CCGTSBOl SSO5 
CCGTSBOI SSO6 
CCGTSBOl SS07 
CCGTSBOI SS08 
CCGTSBOI SSO9 
CCGTSBOlSSlO 
CCGTSBOI SSl1 
CCGTSBOI SS 12 
CCGTSBOISS13 
CCGTSBOISS14 
CCGTSBOISSIS 
CCGTSBOlSS16 
CCGTSBOISS17 
CCGTSBO I SS 18 
CCGTSBOlSS19 
CCGTSBOI SS20 
CCGTSBOZSTOI 
CCGTSB02ST02 
CCGTSB02ST03 
CCGTSB02ST04 
CCGTSB02STOS 
CCGTSB02STOG 
CCGTSB02SSOl 
CCGTSB02SS02 
CCGTSB02SS03 
CCGTSB02SS04 
CCGTSB02SSOS 
CCGTSB02SSOG 
CCGTSB02SS07 
CCGTSB02SS08 
CCGTSB02SS09 
CCGTSBOZSS 10 
CCGTSB02SS 1 I 
CCGTSBOZSS 12 
CCGTSBOZSS 13 
CCGTSB02SS 14 
CCGTSB02SS 15 
CCGTSB02SS 16 
CCGTSB02SS 17 
CCGTSBOZSS 18 
CCGTSBOZSS 19 
CCGTSB02SS20 
CCGTSB02SS21 
CCGTSB02SS22 
CCGTSB02SS23 

Tube crushed, sample not collected. 
No recovery, sample not collected. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

SB02 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
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Table E.4. Shallow boring sampling summary (continued) .---A 

Collection Depth interval 
Boring method (ft bgs) Sample number Comments” 

SB02 Split Spoon’ 58 - GO CCGTSB02SS26 Sample archived, not sent to lab. 

Tube crushed, sample not collected. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 

. 
(continued) (continued) GO - 62 CCGTSB02SS27 
SB03 Shelby Tubeh 8- 10 CCGTSB03STOI 

10 - 12 CCGTSB03ST02 
38 - 40 CCGTSB03ST03 
40 - 42 CCGTSB03ST04 
54 - 56 CCGTSB03STOS 
56 - 58 CCGTSB03ST06 
64 - 65 CCGTSB03ST07 
66 - 67 CCGTSB03STOS 

Split SpoonC o-2 CCGTSB03SSOI 
2-4 CCGTSB03SS02 
4-G CCGTSB03SS03 
G-8 CCGTSB03SS04 

12 - 14 CCGTSB03SSOS 
14 - 16 CCGTSB03SSOG 
16 - 18 CCGTSB03SS07 
18 - 20 CCGTSB03SS08 
20 - 22 CCGTSB03SS09 
22 - 23.5 CCGTSB03SS 10 
24 - 26 CCGTSB03SS 11 
26 - 27 CCGTSB03SS I2 
28 - 30 CCGTSB03SS 13 
30 - 32 CCGTSB03SS 14 
32 - 34 CCGTSB03SS 15 
34 - 36 CCGTSB03SS 16 
36 - 38 CCGTSB03SS 17 
42 - 44 CCGTSB03SS 18 
44 - 46 CCGTSB03SS I9 
46 - 48 CCGTSB03SS20 
48 - 49.5 CCGTSB03SS21 
so - 52 CCGTSB03SS22 
52 - 54 CCGTSB03SS23 
58 - 60 CCGTSB03SS24 
GO - 62 CCGTSB03SS25 
62 - 64 CCGTSB03SS26 
68 - 70 CCGTSB03SS27 

SBOS Shelby Tube’ 8- 10 CCGTSBOSSTO 1 
10 - 12 CCGTSBOSST02 
32 - 34 CCGTSBOSST03 
34 - 36 CCGTSBOSST04 
44 - 46 CCGTSBOSSTOS 
46 - 48 CCGTSBOSSTOG 
54 - 56 CCGTSBOSST07 
56 - 58 CCGTSBOSST08 

Split Spoon’ o-2 CCGTSBOSSSOI 
2-4 CCGTSBOSSSOZ 
4-6 CCGTSBOSSS03 

. 6-8 CCGTSBOSSS04 
12 - 14 CCGTSBOSSSOS 
14 - 16 CCGTSBOSSS06 
16 - 18 CCGTSBOSSS07 
18 - 20 CCGTSBOSSSOS 
20 - 22 CCGTSBOSSS09 
22 - 24 CCGTSBOSSS 10 
24 - 26 CCGTSBOSSS 11 
26 - 28 CCGTSBOSSS 12 
28 - 30 CCGTSBOSSS13 Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
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Table E.4. Shallow boring sampling summary (continued) 
-,“, . . . . .._ .^__ ,” “~ . _._ ,,^ , 

Collection Depth interval 
Boring method (ft bgs) Sample number Comments’ 

SBOS Split Spoon’ 30 - 32 CCGTSBOSSS14 -. ” ‘ . . . 
(continued) (continued) 36 - 38 

38 - 40 
40 - 42 
42 - 44 
48 - SO 
50 - 52 
52 - 54 
58 - 60 
60 - 62 

SBO6 Shelby Tubeh 4-6 
8- 10 

48 - SO 
so - 52 
52 - 54 

Split SpoonC o-2 
2-4 
6-8 

IO- 12 
I2 - 14 
14 - 16 
16 - 18 
18 - 20 
20 - 22 
22 - 24 
24 - 26 

- _ 26 28 
28 - 30 
30 - 32. 
32 - 34 
34 - 36 
36 - 38 
38 - 40 
40 - 42 
42 - 44 
44 - 46 
46 - 48 
54 - 56 
56 - 58 

CCGTSBOSSSI 5 
CCGTSBOSSSI 6 
CCGTSBOSSS 17 
CCGTSBOSSS I 8 
CCGTSBOSSS I9 
CCGTSBOSSS20 
CCGTSBOSSS21 
CCGTSBOSSS22 
CCGTSBOSSS23 
CCGTSB06STOl 
CCGTSBOGST02 
CCGTSBOGST03 
CCGTSBOGST04 
CCGTSB06STOS 
CCGTSBOGSSOI 
CCGTSB06SS02 
CCGTSB06SS03 
CCGTSBO6SSW 
CCGTSB06SSOS 
CCGTSB06SS06 
CCGTSB06SS07 
CCGTSBOGSS08 
CCGTSB06SS09 
CCGTSB06SS IO 
CCGTSBOGSSI 1 
CCGTSB06SS 12 
CCGTSBOGSS 13 
CCGTSB06SS I4 
CCGTSB06SS IS 
CCGTSB06SS I6 
CCGTSB06SS 17 
CCGTSB06SSI 8 
CCGTSB06SS I9 
CCGTSB06SS20 
CCGTSB06SS21 
CCGTSB06SS22 
CCGTSB06SS23 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

No recovery, sample not collected. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 
Sample archived, not sent to lab. 
Sample archived, not sent to lab. 

Sample archived, not sent to lab. 

Sample archived, not sent to lab. 

CCGTSB06SS24 Sample archived, not sent to lab. 

“Unless otherwise indicated, samples were sent to the laboratory for the analysis described in footnotes b and c. 
‘Undisturbed samples will be collected using Shelby tubes for measuring physical soil properties (e.g., in-place density, 

vertical permeability, triaxial compressive strength, and one-dimensional consolidation) and assessment of contaminant transport 
properties (e.g., contaminant partitioning coefftcient, or “Kd”), The Kd values will be measured for “Tc and 237Np. 

“Disturbed soil samples were collected using split spoons and analyzed for 14C age dating and measurement of geotechnical 
index properties (e.g., specific gravity, grain size, Atterberg limits, and moisture content). 

02-097(doc)/072902 E-15 



Table ES. Shallow boring summary 
K--y 

PGDP coordinate# Latilong coordinatesb Depth to 
Total top of 

Boring Drilling Elevation Northing Easting depth clay’ 
no. method (ft msl)’ (ft) (ft) Northing Easting (ft) (ft) Date drilled 

SB-01 Mud rotary 386.53 -7775.97 -4783.36 37”05’56.53” 88”49’12.47” 52.0 22 Mar. 9-l 0,2002 
SB-02 Mud rotary 383.06 -5836.05 -4791.38 37°06’14.S8” 88°49’04.36” 66.0 53 Feb. 25-Mar. 6,2002 
SB-03 Mud rotary 394.2 I -6743.77 -3207.73 37”06’00.79” 88”48’49.83” 70.0 51 Feb. 13-Mar. 19,2002 
SB-OS Mud rotary 385.42 6752.60 -4787.58 37°06’06.05” 88°49’08.19” 62.0 44 Feb. 2 l-23,2002 
SB-06 Mud rotary 388.20 -6196.14 -3535.97 37”06’06.99” 88°48’Sl.32” 58.0 45 Mar. 1 l-14,2002 

“Basis for elevations is the U.S. Coast and Geodetic Survey (USCSrGS) North American Vertical Datum of 1988. 
“Basis for coordinates is the USC&GS North American Datum (NAD) of 1983. Coordinates are presented using both 

standard latitude/longitude and PGDP coordinate systems. 
‘Porters Creek Clay 
msl = mean sea level 

Third, heavy rainfall and wet ground conditions created accessibility problems at the drilling 
locations. The mud rotary drilling equipment was mounted on conventional trucks with rubber tires. In 
order to minimize disturbance of soil and surface vegetation and to minimize potential health and safety 
concerns associated with towing vehicles from muddy areas, alternative drilling methods were used at the 
locations of SB-04 and SB-07. A track-mounted rig was used to conduct the final SCPT soundings and 
direct-push technology (DPT) boreholes at Site 3A. Because this rig was readily available, it was used to 
install an SCPT sounding in lieu of a shallow boring at location SB-07. Additionally, it was used to install 
a DPT borehole in lieu of a shallow boring at location SB-04, which was a primary boring location paired 
with SCPT SC-l 1. Based on the currently envisioned layout of the potential disposal facility, both of 
these borings are located outside of the footprint of the disposal cell (i.e., these borings are located in the 
area of the support facilities). This deviation did not reduce the quality of the study. These alternative 
drilling/boring methods allowed the subsurface lithology to be recorded. Although soil samples were not 
collected using split spoons and Shelby tubes, a continuous core was collected and logged from the DPT 
borehole. Additional information regarding the SCPT sounding conducted at location SB-07 is presented 
in Sect. 4.2 of this technical memorandum. For additional information regarding the DPT borehole 
conducted at location SB-04, please refer to the technical memorandum for the site-specific Fault Study 
(follow-up activities) (SAIC 2002b). 

Fourth, three organic samples were collected from split spoon samples from borings SB-03 and 
SB-06 for 14C age dating, although more had been planned. This deviation provided additional data on 
age of the deposits at Site 3A and, therefore, enhanced the study. 

4.4 DATA ACQUIRED 

As previously indicated, the following information was recorded: lithologic logs (Attachment E-I) 
and the continuous core from the DPT borehole at location SB-04 with photographs (SAIC 2002b). The 
geotechnical results from the laboratory are in Attachment E-VI of this technical memorandum. The 
disturbed soil samples, which were collected using split spoons, were analyzed for geotechnical index 
properties (i.e., specific gravity, grain size, Atterberg limits, and moisture content). The undisturbed soil 
samples, which were collected using Shelby tubes, were used for measuring physical soil properties (i.e., 
in-place density, vertical permeability, triaxial compressive strength, and one-dimensional consolidation) 
and assessing contaminant transport properties (i.e., contaminant partitioning coefficient, or “Kd”). The Kd 
values were measured for 99Tc and 237Np. Table E.4 summarizes the soil samples that were collected. 
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In the original work plan, 52 soil samples were to be analyzed for index properties; a total of 
36 samples were actually tested. Similarly 22 Shelby tube samples were planned to be analyzed for physical 
properties; a total of 25 samples were actually tested. Untested samples were placed into archive storage. 

There were fewer index property samples tested than planned because borehole SB-04 was 
completed as a DPT borehole, borehole SB-07 was completed as a SCPT sounding and borehole SB-08 
was a contingency borehole that was not needed. The samples tested provided sufficient data to 
adequately characterize the different soil zones encountered at Site 3A. 

Organic samples were collected from the split spoon samplers. The results of these samples are 
summarized in Table E.6, and Attachment E-VI contains the laboratory results of the 14C age dating 
analysis. 

Table E.6. Summary of organic sampling and 14C age dating 

Measured Conventional 
Sample number 

CCGTSB03C04 
CCGTSB03C36 
CCGTSB06CI 1 

Location 
SB-03 
SB-03 
SB-06 

Sample depth 
4 ft 
36 ft 

10.9 ft 

radiocarbon age’ 
4,190+40BP 
7,230 f 40 BP 
6,790 f 40 BP 

radiocarbon age” 
4,240 + 40 BP 
7,280 + 40 BP 
6,830 f 40 BP 

” Dates are reported as radiocarbon years before present (BP), where “present” is defined as 1950 A.D. 

4.5 SUMMARY OF RESULTS 

This study met its intended objectives. Five shallow borings were drilled and abandoned in 
accordance with applicable state regulations. Two other planned borings were replaced with a suitable 
SCPT sounding or DPT borehole. Lithology samples were collected and described. Geotechnical 
properties of disturbed and undisturbed samples were successfully measured in the laboratory. 
Carbonized material was dated using 14C analysis. The information obtained will be useful to support 
liquefaction analyses, deformation studies, ground motion modeling, design activities, and dating strata. 
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LITHOLOGIC LOG I~~~R~NGMIELL NO: ~~01 PAGE 2 of 12 
Facility: Paducah Gaseous Diffusion Plant, Paducah, KY Site: Site 3A 

Project No: DO 110 Client/Project: USDOE/PGDP Site 3A Seismic Assessment 

Contractor: SAIC Drill Contractor: Miller Govt Services Driller: Robert Stiles 

Drill Start (time/date): 13:30 on 02-l 8-02 Drill End (time/date): 16: 12 on 02-21-02 Sorehole Dia: 6 inch with 4-inch core 

Drill Method/Rig Type: Versa-Sonic Total Depth: 369 ft 
Logged By: Kenneth Davis (SAIC) (Coordinates: E -3062.74 N -7132.19 Protective Level: D 

So (ML) ” hwa. buil@hI @ay (lOYR?/l) 



LITHOLOGIC LOG IBORINGNVELL ~0: DBO~ PAGE 3 of 12 
Facility: Paducah Gaseous Diifusion Plant, Pad&ah, KY pte: Site 3A 

Project No: DO 110 Client/Project: USDOEIPGDP Site 3A Seismic Assessment 

Contractor: SAIC Drill Contractor: Miller Govt Services Driller: Robert Stiles 

Drill Start (time/date): 13:30 on 02-16-02 Drill End (time/date): 16:12 on 02-21-02 Borehole Dia: 6 inch with 4-inch core 

3rill Method/Rig Type: Versa-Sonic votal Depth: 369 ft 
-egged By: Kenneth Davis (SAIC) I&ordinates: E -3062.74 N -7132.19 Protective Level: D 

a4y (a). bw pbdbdty. gray (lOYRw1). hard. Ji#dty 

c*y tab mdl~n *tmv. V~Y b-k VW bf0~ 
(1OYRw). Rml. mow 

c*v(a),d~pmnv,v4t7du(;9**hbm*n 
(lOYRv2). Mm. ImM 



LITHOLOGIC LOG /BORING/WELL NO: DBOI PAGE 4 of 12 
Facility: Paducah Gaseous Diffusion Plant, Paducah, KY Site: Site 3A 

. 1. ...,” ._.. 
Project No: DO 110 Client/Project: USDCE/PGDP Site 3A Seismic Ass&sment 

Contractor: SAIC Drill Contractor: Miller Govt Services Driller: Robert Stiles 

Drill Start (time/date): 13:30 on 02-18-02 Dntt End (time/date): 1~2 on 02-21-02 Borehole Dia: 8 inch with cl-inch core 
Drill Method/Rig Type: Versa-Sonic Total Depth: 359 ft 

,ogged By: Kenneth Davis (SAIC) I&ordinates: E -3062.74 N -7132.19 PrOteCtiVe Level: D 
SAMPLE 

NA - - 



LITHOLOGIC LOG JBORINGMIELL ~0: DBOI PAGE 5 of 12 
Facility: Paducah Gaseous Diffusion Plant, Paducah, KY Site: Site 3A 

Project No: DO 110 Client/Project: USDOElPGDP Site 3A Seismic Assessment 

Contractor: SAIC Drill Contractor: Miller Govt Services Driller: Robert Stiles 

Drill Start (time/date): 13:30 on 02-18-02 Drill End (time/date): 1612 on 02-21-02 Borehole Dia: 6 inch with 4-inch core 

Drill Method/Rig Type: Versa-Sonic Total Depth: 359 ft 
Logged By: Kenneth Davis (SAIC) I&ordinates: E -3062.74 N -7132.19 PrObCtiVe Level: D 

GRNW 
LmcyoOiC DESCRlPTION 

Tma (2.5%) rdu (mlNww44 ).mmm 





LITHOLOGIC LOG IBORINGI~~ELL ~0: DBOI PAGE 7 of 12 
Facility: Paducah Gaseous Diffusion Plant, Paducah, KY Site: Site 3A . . ,, “. 
Project No: DO 110 Client/Project: USDOEIPGDP Site 3A Ski&ii Assessment “.“a”^ ” x . .- s 
Contractor: SAIC Drill Contractor: Miller Govt Services Driller: Robert Stiles 

Drill Start (time/date): 13:30 on 

Drill Method/Rio Tvoe: Versa-S - ., 
Logged By: Kenneth Davis (SP 

I SAMPLE 

23.8 

02-l 6-02 Drill End (time/date): 15: 12 on 02-21-02 Borehole Dia: 6 inch with 4-inch core 

_ ,- Total Depth: 359 ft ionic 
rlC) oordinates: E -3062.74 N -7132.19 IProtective Level: D 

I I 
LITWLODIC DESCRIPTION COhWENl.5 

W-4Y~@ChVYfinDh*.PWdYV-4d4d. 
na5un~.~kan(lmaM).mnmdd . 

l 

--_._ . . . . . . . . . . :.:.:.:.:. . . . . . m *y 
. . . . . . . . . . . . . . . . . . . . . . . . .-.-.*.-. * . . . . . . . . . . . . . . . :.:.:.:.:. 



LITHOLOGIC LOG ~BORINGNVELL No: moi PAGE 8 of 12 
Facility: Paducah Gaseous Diffusion Plant, Paducah, KY Site: Sfie 3A 

Project No: DO 110 Client/Project: USDOEIPGDP Site 3A Seismic Assessment 

Contractor: SAIC Drill Contractor: Miller Govt Services Driller: Robert Stiles 

Drill Start (time/date): 1330 on 02-l 8-02 Drill End (time/date): 15:12 on 02-21-02 Borehole Dia: 8 inch with a-inch core 
Drill Method/Rig Type: Versa-Sonic Total Depth: 359 ft 

Logged By: Kenneth Davis (SAIC) If&ordinates: E -3082.74 N -7132.19 Protective Level: D 

n. 



LITHOLOGIC LOG IB~RINGMIELL ~0: DBO~ PAGE 9 of ‘12 ‘., 
Facility: Paducah Gaseous Diffusion Plant, Paducah, KY Site: Site 3A 

Project No: DO 110 IClientIProject: USDOOPGDP Site 3A Seismic Assessment 

Contractor: SAIC IDrill Contractor: Miller Govi Services IDriller: Robert Stiles 

Drill Start (time/date): 13:30 on 02-18-02 grill End (time/date): 1512 on 02&-02 Borehole Dia: 8 inch with a-inch core 

Drill Method/Rig Type: Versa-Sonic 
-oared By: Kenneth Davis (SA El 

7+r 
PEStAl 
rddd 

l!L 

ITotal Depth: 359 ft 

din&es: E -3082.74 N -7132.19 IPrOteCtiVe Level: D 

I I 

LllHCLOalC DES(*PPWJN 

,.*...*.*. ..“*aiil 
,T.*.-.*: ,~.~.-.~: . . . . . ,.... . . ..a *.... . . . . . ,.... . . . . . ,.... . . . . . I.... . . . . . ‘........, ‘L’....... :.:.:y:.:! 



ITHOLOGIC LOG ~B~RINGIWELL ~0: DBOI PAGE 10 of 12 
acility: Paducah Gaseous Diffusion Plant, Paducah, KY Site: Site 3A 

reject NO: DO 110 Client/Project: USDOWPGDP Site 3A Seismic Assessment 

ontractor: SAIC Drill Contractor: Miller Govt Services Driller: Robert Stiles 

sriti Start (time/date): 13:30 on 02-l 8-02 Drill End (time/date): 15:12 on 02-21-02 Borehole Dia: 6 inch with +inch Core 

Nrill Method/Rig Type: Versa-Sonic Total Depth: 389 ft 
egged By: Kenneth Davis (SAIC) ICoordinates: E -3082.74 N -7132.19 Protective Level: D 

SAMKE 
SPT HEMTW 

RESULT S/+FETy 
PlH 

M 
RECOVERY S-d‘-66 QPwJn 

INTERVAL NUMBER s,, IN, ‘JO0 RAo LITHCLOOIC DESCRIPTION LOG COMMENTS 

and s@l ORy (lOYR7/1). firm. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
.*:.*,-.’ . . . . . 

Ln*uwsril(ML)AlmpmhlQmdedsMd(sq,vry 
m kuwksy. black (1Omw) nd w WV 
(lOYR7/1). lbm llmbl WITH lmquw cay (a.) - 
(2loo~~,plutlc,~(loYFIzI(),mn,mal 

hwwhw c*v (ah p(uae dd w noww 
hm.mddANDRmdY~smd~q.vaYnlla ss%~,ss%mld 

PcutfOnW~(Sq,vynnDbm~m 
aeuw9d, wuk. mFpcuas m w VO~W. 
wrrncmpulhtddor~~a~,z~4h-bb 

ssXund;ls%&y 
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.ITHOLOGIC LOG ~B~RINGIwELL No: 0Bol PAGE 12 of 12 
:acility: Paducah Gaseous Diffusion Plant, Paducah, KY Site: Site 3A 

‘reject No: DO 110 
Client/Project: “SDOUPGDP a; ~pJ-&sti-Kig;z;essriilj-iii’* ..,. *.*“,.” .,.. “___,.“L 

:ontractor: SAIC Drill Contractor: Miller Govt Services Driller: Robert Stiles 
Irill Start (tima/date): 13:30 on 02-l 8-02 Drj)) End (time/date): 15: 12 on 92-21-02 Borehole Dia: 8 inch with I-inch core 
kill Method/Rig Type: Versa-Sonic Total Depth: 359 ft 
.ogged By: Kenneth Davis (SAIC) I&ordinates: E -3082.74 N -7132.19 Protective Level: D 

SAMPLE 
SF7 HEALTW 

im 
RESULT SAFE 

F) lO’,TERVK NUMBER REy;ERY by$b 
GRAPH 

VW RM LITHOLOOIC DESCRIPTION LOO WMh4EN-B 

Rcpared by: 

Clxcked by: 

Approvedby: 

Kenneth R. Davis 

h&belle R. Blantm 

BnKXJ.Hl?s 

.- 



F 
Project No: DC 110 

Contractor: SAIC 

I 

Client/Project: USDOUPGDP. Site 3A Seismic Assessment 

Drill Contractor: Miller Govt Services Driller: Robert Tilley and William Oatts 

LITHOLOGIC LOG IB~RING~WELL ~0: 0802 IPAGE I of 7 
Facilitv: Paducah Gaseous Diffusion Plant. Paducah. KY kite: Site 3A 

Drill Start (time/date): 11:25 on 03-05-02 IDrill End (time/date): 12:30 on 03-22-02 IBorehole Dia: 6 inch 

Drill Method/Rig Typei Mud Rotary by ME-55 to 73 R and CklE-75 to 400.3 tt ITotal Depth: 400.3 ft 

Logged BY: K. Da& and T. Campbell 

1.0 

1.7 

2.1 

20 

1.9 

2.0 

1.7 

20 

22 

1.9 

1.9 

22 

2.3 

22 

22 

SPT 
RESULT 
%Tm 

10-16. 
11-10 

(27) 

H-22-! 

(27) 

NA 

NA 

4-3-7-3 

(13) 

3-s-s-3 

(13) 

147-7 

(10 

347-3 

(10 

24&7 

(10) 

4-564 

(11) 

4.$7.7 

(12) 

447.6 

(11) 

5-1s 
14-10 

133) 

Zoordinates: E -3046.72 N -7124.92 lProtective Level: 
rnv I 

D 
77 
4% 
VO 

- 
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- slil[ML)Udw 



LITHOLOGIC LOG ~B~RING~ELL No: m02 IPAGE 2 of 7 
Facilitv: Paducah Gaseous Diffusion Plant, Paducah, KY ISite: Site 3A 

Project No: DO 110 Client/Project: USDOElPGDP Site 3A Seismic Assessment 

Contractor: SAIC Drill Contractor: Miller Govt Services Driller: Robert Tilley and William Oatts 

Drill Start (time/date): 11:25 on 03-65-02 Drill End (time/date): 12:30 on 03-22-02 Borehole Dia: 6 inch 
Drill Method/Rig Type: Mud Rotary by CME-55 to 73 ft and CME-75 to 400.3 ft Total Depth: 400.3 tt 
-egged By: K. Davis and T. Campbell ICoordinates: E -3046.72 N -7124.92 Protective Level: D 

I SAMPLE I SPT- HEMTW 
RESULT 
CFzi 

SAFmY I 
I - 

2.3 

1.9 

2.1 
5-7-11-l 

2.2 
3510. 

(15) 

1.7 NA 

0.0 NA 

2.2 

6-10. 
13-18 

(23) 

22 

1.6 

i-6-7-10 

(13) 

l-a-5-8 

(5) 

2.4 
i-s-7.1c 

(13) 

22 
4152 

W) 

1.6 

14-l& 
E-21 

(24) 

2.3 

21.35 
42-S 

n 

3-z-37- 
53-S 

0 

1921- 
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0 

WC RA 
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LITHOLOGIC LOG IBORINGIWELL NO: ~Bo2 
zacility: Paducah Gaseous Diffusion Plant, Paducah, KY 

.~ . _ ,_ 

‘reject No: DO 110 IClienffProject: USDOEFGDP Site 3A SI 

kntractor: SAIC IDrill Contractor: Miller Govt Services --. _.--.- 
Bill Start (time/date): 11:25 on 03-05-02 Drill End (time/date): 12:30 on 03-22-02 

Drill Method/Rio Tvpe: Mud Rotary by CME-55 to 73 ft and CME-75 to 406.3 ft - . . 
.ogged By: K. Davis and T 

I SAMPLE 

NUMB1 - 

5531 
- 

SheIt 
Tube 

Anem 

- 

STM 

STOl 

- 

- 

s32 

ST08 

STW 

- 

- 

1.2 

2.1 

- 
lmpbell 

NA 

NA 

NA 

e-21- 
2530 

w 

NA 

NA 

ordinates: E -3046.72 N -7124.92 

‘AGE 4 of 7 
ite: Site 3A 

nk Assessment 

Iriller: Robert Tilley and William Catts 

,orehole Dia: 6 inch 

otal Depth: 400.3 ft 

iv9 Level: D 

CCMMENTS 

20% sin. musk4 



LITHOLOGIC LOG IB~RINGM~ELL ~0: ~~02 PAGE 5 of 7 
Facility: Paducah Gaseous Diffusion Plant, Paducah, KY Site: Site 3A 

Project No: DO 110 ClientlProject: USDOUPGDP Site 3A Seismic Assessment 

Contractor: SAIC Drill Contractor: Miller Govi Services Driller: Robert Tllley and William Oat@ 

Drill Start (time/date): 11:25 on 03-05-02 Drill End (time/date): 12:30 on 03-22-02 Sorehole Dia: 6 inch 

Drill Method/Rig Type: Mud Rotary by ME-55 to 73 ft and CME-75 to 400.3 ft Total Depth: 400.3 ft 

Logged By: K. Davis end T. Ca’mpbell I&ordinates: E -3045.72 N -7124.92 Protective Level: D 

SAUPLE SPT HEAl,TW 
RESULT SAFETY 

EPTH 

(W 
RECOVERV CU.6.U GRAPH 

INTERVAL NWISER m, pJ) VOORAD LITHOLWIC OESCRlMlON Loo COMMENTS 

25, 

ss33 2.0 31Jo - - SIR (ML), m-@utic. dal gny WS). has’. dy 

NA -- 

NA -- 

u), 



JTHOLOGIC LOG IB~RING~vELL No: m02 PAGE 6 of 7 
-acility: Paducah Gaseous Diffusion Plant, Paducah, KY Site: Site 3A 

--_..-- _“^_.. __ _.._ . . ,. 
‘reject No: DO 110 Client/Project: USOOE/PGDP Site 3A S&n% A%essment 

-.. --_,. ._^-” 
Contractor: SAIC Drill Contractor: Miller Govt Serwces^“- Driller: Robert Tilley and William Oatts 

kill Start (time/date): 11:25 on 03-05-02 Drill End (time/date): 12:30 on 03-22-02 Sorehole Dia: 5 inch 
., 

‘.- Irill Method/Rig Type: Mud Rotary by CME-55 to 73 R and ‘CME-75 io 400.3 ft ,. Total Depth: 400.3 ft 
egged By: K. Davis and T. Campbell I&ordinates: E -3045.72 N -7124.92 Protective Level: D 

GRAPH 
LmlOLoGlC DESCRlPllCt4 LO3 CCMMENTS 

5s- 

60, 

I.- 

b 

o- 

- 



LITHOLOGIC LOG IB~RING~~IELL No: tx302 PAGE 7 of 7 
Facility: Paducah Gaseous Diiusion Plant, Paducah, KY Site: Site 3A 

Project No: DO 110 Clientlproject: USDOOPGDP Site 3A Seismic Assessment 

Contractor: SAIC Drill Contractor: Miller Govt Services Driller: Robert Tilley and William Oatts 

Drill Stan (time/date): 11:25 on 03-05-02 Drill End (time/date): 12:30 on 03-22-02 Borehole Dia: 6 inch 

Drill Method/Rig Type: Mud Rotary by CME-55 to 73 tt and CME-75 to 400.3 A Total Depth: 400.3 n 
Logged By: K. Davis and T. Campbell kxxdinates: E -3046.72 N -7124.92 Protective Level: b 

lwl I I t I SAMPLE HEAL1 
RF% s&q 

RECOVERY Cddd 
R ,r(, (N) vcc I 

t 

Prepared by: 

Checked by: 

Kenneth R. Davis 

LLLmL 
Michelle R. Bfanton 

- c 
-? 
Date 

@74~3/&3- 
Date 

Approved by: 0+29/- 
Date 

, ._, 
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LITHOLOGIC LOG 
. “II _ . . . L ..-..- ./“.^ .__ * ^ .-,- _,“._ _.I,^ 

IBORINGIVVELL NO: SBOI PAGE 2 of 2 
Facility: Paducah Gaseous Diii Plant, Paducah, q _, __ ,, _, ,_ Site: Sit& 3A 

Project No: DO 110 Client/Project: USDO~GDP Site ?A $+t$c &&essment ,^, ,._.._ ,I ..,-. . 
Contractor: SAIC Drill Contractor: Miller Govt Services Driller: Robert Tilley 

Drill Start (time/date): lo:45 on 03-09-02 Drill Erid (time/date): i7:OO oi1%3-~0~~~~ Sorehole Dii: 4.5 inch 

Drill Method/Rig Type: Mud Rotary by ME-55 Total Depth: 52 ft 

Logged By: T. Cambell -I2 MALTI 
dinates: E -4763.,36 N -7775.97 Protective Level: D 

I I 

Kemetb R. Davis 



LtTHOLOGlC LOG IBO~~~NGA~~ZLL ~0: ~602 
Facility: Paducah Gaseous Diffusion Plant, ‘Paducah, KY 

Project No: DO 110 ( 

Contractor: SAIC ? I XII Contractor: Miller Govt Services 

PAGE 1 of 3 
Site: Siie 3A 

Driller: William Oatts 

SlientlProject: USDOOPGDP Site 3A Seismic Assessment 

Drill Start (time/date): 09:50 on 02-25-01 

Drill Method/Rig Type: Mud Rotary by In 

Drill End (time/date): 17:20 on 03-06-02 Borehde Dia: 4.5 inch 

rsdl Rand A&O to 16, CME-75 to 66“ 

Zoordnates :-. E 4791 56 

Total Depth: 66 ft 

N -5836.05 Protective Level: D .F., lohnc 
-37 
9ESULl 

rddi 

-tYL 

CO15 

(.W 

l-4-3. 

(7) 

;ta 
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11 

2-2.3- 

(5) 

NA 
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1-2-w 

(5) 

!-4-4-6 

(8) 

I-2-6-6 

(W 

Logged By: K. Davis and E 
I SAMRE 

1.4 
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1.9 
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1.7 
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R 
ER 
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4.10 
11-18 

(21) 

6-11. 
15-20 

0 

IO-s7- 
K34 

(73) 

Il.16 
5-26 

(39) 

-w-6 

(13) 

-2-6-6 

(W 

-4-93 

(7) 
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f 
I 

2.0 

I 

5-4-4-5 

CJ) 

2.3 I NA 

20 
I 

NA 

7-21. 

t 
2.0 27-26 

WI 

4-2-3-5 
2.0 -L (5) 

16-11-24 
1.5 

W) 

-t-i 

6-l& 

20 12-15 

(22) 

1 LITHOLOGIC LOG JB~RING~VVELL NO: ~~02 PAGE 2 of Q 

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY Site: Site 3A I 
Project No: DO110 Clientkoject: USDDEIPGDP Site 3A Seismic Assessment 

Contractor: SAIC Drill Contractor: Milk 

Drill Start (time/date): 09:50 on 02-25-02 Drill . ., ._. _ _ _ . . _ 

Drill Method/Rig Type: Mud Rotary by Ingersoll Rand AC300 ti 16’, ‘CME-75ItjX6 

tr Govt Services IDrilter: William Oatis 
II 

End (time/date\: 1720 on 03-06-02 Borehole Dia: 4.5 inch 

’ Total Depth: 66 ft 

.$j~6.05 Protective bV& D 



LITHOLOGIC LOG IBORINGNVELL ~0: s~o2 /PAGE 3 0f 3 
Facility: Paducah Gaseous Diffusion Plant, Paducah, KY ISite: Site 3A 

Project No: DO 110 Client/Project: USDOE/PGDP Site 3A Seipnic Assessment 

Contractor: SAIC Drill Contractor: Miller Govt Services Driller: William Oatts 

Drill Start (timeldate): 0950 on 02-25-02 Drill End (time/date): 17:20 on 03-06-02 Sorehole Dii: 4.5 inch 

Drill Method/FM Roe: Mud Rotarv bv lnaersoll Rand k300 to 16’. ME-75 to 66’ Total Death: 66 ft - . . _ _ - 
Logged Sy: K. Davis and E.F. Johnstone j&ordinates: E -4791.36 N -5636.05 Protective Level: D 

QFWH 
LlWOLCGlC DESCRlPnON 1OQ 

Prepared by: 
Kenneth R. Davis 

- - 

Date 

Checked by: P7~3/69- 
Michelle R. B@ton Date 

Approved by: 
BrudJ. Haas 

o?/Lq/b= 
Date 



LITHOLOGIC LOG 
Faciii _ 

Project No: DO 110 

ty: Paducah Gaseous Diffusion Plant. Paducah. KY 
IB~RINGIWELL NO: SB 

(ClientlProject: USBCOPGDP Site 3A 

03 PAGE 1 ‘. of 3 
Site: Site 3A 

I Seismic Assessment 

Contractor: SAIC Drill Contractor: Miller Gcvt Services Driiler: Robert Tiiiey 

Drill Start (time/date): 13:55 on 02-13-02 Drill End (time/date): 1625 on 03-19-02 Borehoie Dia: 4.5 inch 

Drill Method/Rig Type: Mud Rotary by Ingersoll Rand A-300 Total Depth: 70 ft 

Logged By: T. Campbell (Coordinates: E -3207.73 N -6743.77 Protective Level: D 
I dWA E I SpT IHEMnvl I 

1.7 

2.0 

I I I I I 

I (11) I I I I 

2.0 
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Y---T, 
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LI I llULwuI\, rvu punllYU/VvELL IYU. 3PUJ lrnuc J 01 J 

Facility: Paducah Gaseous Diffusbn Pfant, Paducah, KY @x site 3A 

Project No: DC 110 Client/Project: USDOEIPGDP Site 3A Seismic Assessment 

Contractor. SAIC Drill Contractor: Miller Govt Services Driller: Robert Tilley 

Drill Start (&n&date): 13:55 on 02-13-02 Drill End (time/date): 16~25 on 03-19-02 Borehole Dia: 4.5 inch 

Drill MethodlRig Type: Mud Rotary by Ingersoll Rand A-300 Total Depth: 70 ft 

Logged By: T. Campbell I&ordinates: E -3207.73 N -6743.77 Protective Level: D 
SMPLE 8Pl nEunv 

Prepard’by: 
Kenneth R. Davis Date 

Checked by: ?223%4- @7/23/f I- 

Date 

Approved by: 
Bruce& Haas 

I ” . . . 



- 

--. 



LITHOLOGIC LOG IBORINGIWELL NO: ~~05 PAGE 2 of 3 
Facility: Paducah Gaseous Diffusbn Plant, Paducah, KY -. Site: site 3A 

Project No: DO 110 CliintlProject: USDOOPGDP Site 3A Seismic Asseqment 

Contractof: SAIC Drill Contractor: Miller G&t Services Driller: William Oatts 

Drill Starl (time/date): 07% on 02-21-02 Drill M (time/date): 17:lo on 02-23-02 Sorehole Dia: 4.5 inch 

Drill Method/Rig Type: Mud Rotary by Ingersoll Rand A-300 Total Depth: 82 ft 

Logged By: T. Cambell 
I SNARE , 

’ , 

1 

: 

L- 

4-10.14 _ 

(14) 

m-8-7 _ 

0 

NA - 

NA - 

l3-26-z 

(39) - 

1*1s 
2%?8 - 
0 

5-152s _ 

(20) _ 

NA - 

il.ra 
!5-28 - 
w9 
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LITHOLOGIC LOG PAGE 3 of 3 
. ,. “.l/.,,, 

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY Site: Site 3A 

Project No: DC 110 
Cllen”Project: “sDoUpG-~fi Site 3A s.&m~-&8~g-..-r ..,,... . . ..I.. .__.. ._ 

Contractor: SAIC Drill Contractor: Miiler Gdti &~~i&s 1 Driller: William Oat& .T---. 

Drill Start (time/date): 07:35 on 02-21-02 Drill End (time/date): 17~10 on 02-23.02 Borehole Die: 4.5 inch 

~ 1 Drill Method/Rig Type: Mud Rotary by Ingersoll Rand A-300 Total Depth: 62 ft 

Logged By: T. Cambell 1 Cocmjinates: E -4767.56 N -6752.kO Protective Level: 
9pT 

SAUPLE HEMlw 
D 

. 
Prepared by: ~Yi%vdi-~l~- n-lci-OS 

Kenneth R. Davis Date 

Checked by: a @%$3j0b- 
Michelle R. Blgnton Date 

Approved by: - 
Date 

.- 



I 

LITHOLOGIC LOG IBORIN~~~ELL No: SB06 IPAGE i of 2 .~. ___. ,,.1 II .~.ll_._ 

[Drill Contractor: Miller 0% 

Facilitw Paducah Gassous Dlffuslon Plant. Paducah. KY ------a- - ---_-.. _-___-_-...-- - , _ kGite: Site 3A 
. _.“, ̂ .~ .,^“. . ...” ,.“.. -..^_. .,,I __.. , “, ., 

Project No: DO 110 IClieWProject: USD&/l%~~ stie 3A Seelsmc A . crSSessment 
86kiceS ““...#.a”.“.. -...v I- -~ ]Dtilll er: Robert Tilley 

Drill Start (tlmddate): 14.~~ CVI m-1 1-62 [Drill End (time/date): 11:56 on 03-14-02 ._--..-- . . -- IBorc *hole Dia: 4.5 inch 

lud Rotarv bv CME-55 ‘“- Drill Method/Rig Type: hr.-- ___-_, -, - ..__ ITotal Depth: 58 ft 

Logged By: K. Davis and F. Johnstone /Coordinates: E -35’ :wtive Level: D 

I Sam.8 
?I 

r 



ITHOLOGIC LOG ~B~RINWELL NO: sBo6 IPAGE 2 of 2 
acitii: Paducah Gaseous Diffusion Plant, Paducah, KY ISite: Site 3A 

I 

“^ . ‘.C 
-. ““-“I -.‘- ‘- ) reject No: DO 110 (ClientProject: USDOEIPGDP Site 3A Selsmtc Assessment‘ 

iDrill Contracts. Miller GOVt S8rViC8S 
.-- 

:orl.,~“.“. . Y-m” +rnr+nr S?AlC I-.‘.- -- -.-- Driller: Robert filley 

1~1 Start (time&ate): 14~46 v n?.q i-n9 iDrill End Itimtv’date): , 11:50 on 03-l 4-02 6orehoie Dia: 4.5 inch ,.I”” . I “W 

will M8thotURig Type: Mud F totary by CME-55 Total Depth: 58 ft 

egged By: K. Davis and F. . - IO lhnstone I&ordinates: E -3535.97 N -6196.14 Protective Level: D 

1.5 

1.4 

1.2 

1.4 

1.2 

1.5 

02 

1.5 

1.5 

1.5 

0.0 

1.0 

2.0 

2.0 

z-9-22-25 

(31) 

S-l& 
1610 

fW 

2-949 

(13) 

- 

- 

e-7-5-14 

(12) - 

&15- 

+ 

23-20 - 

w 

1-1-1-l _ 

(2) 

N4 - 

MA - 

NA - 

12-14 
17-2s _ 

I' (38) 

14-17. 
27-31 _ 

WI 

. . 

:*::: 

W~QdMMd@W-J,~b~. 
::::: 
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TotdDc&-S&Oft 

Rpared by: 

checked by: 

Approved by: 

Kenneth R. Davis 

Michelle R. Blanton 

BruceJ.Haas 
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L ’ BLACKHA-WK 
GeoSerwkes 

GEOPHYSICAL WELL LOGGING 
REPORT 

Site 3A, Borehole DBOI 
Paducah Gaseous Diffusion Plant 
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1.0 

GEOPHYSICAL WELL LOGGING REPORT 

SITE 3A BOREHOLE DBOI 

PADUCAH GASEOUS DIFFUSION PLANT (PGDP) 

PADUCAH, KENTUCKY 

Project No: 2902MIL 

04/24/02 

Introduction 

Blackhawk GeoServices - Southeast Region performed geophysical well logging using the 

natural gamma method at the Site 3A Borehole DBOl at the Paducah Gaseous Diffusion Plant 

(PGDP) on February 22,2002. The primary objective of the survey was to provide a lithologic 

correlation between the gamma data and continuous core descriptions from the geologist’s log. 

The borehole location was along a gravel road that trends northeast from Dyke Road. This 

location roughly corresponds with Station 175 of p-wave seismic Line 5A. Logging was 

conducted within the drill pipe from the total depth of -359 feet below ground surface upward 

toward the surface. For the purposes of data quality assurance (QA), a repeat log was conducted 

as the gamma probe was lowered to the bottom of the borehole. 

2.0 Geophysical Logging Equipment 

This section discusses the borehole logging system used to investigate the PGDP Site 3A 

borehole and gives a brief description of natural gamma theory. 

Mt. Sopris MGX-I. The geophysical logging system used to conduct the investigation was a 

Mt. Sopris Instruments, Model MGX-I using a 2-inch-diameter natural gamma probe. The 

logging system was coupled to a laptop personal computer (PC). The integrated real-time 

system allowed for continuous monitoring of subsurface conditions while logging progressed. 
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The MGX-I system consists of the geophysical unit, probe, and a tripod installed with a pulley 

centered over the borehole to be logged. The MGX-I includes a depth encoder that sends a direct 

current pulse to the logging unit at a selected depth interval. Each time a pulse is received, the 

system records a natural gamma radiation response in counts per second (CPS). 

Y---x 

Natural Gamma Theorv. The natural gamma probe measures the radioactivity of geologic 

formations, which is useful for determining lithology in sedimentary environments and changes 

in bedrock types. Gamma radiation emissions are primarily generated from the naturally 

occurring radioactive decay of potassium (K), uranium (U), and thorium (Th). As the gamma 

rays pass through a sodium-iodide (NaI), thallium activated detector crystal, a photon is emitted 

by the crystal, The “flash” of this photon is detected by a photo-multiplier,’ and is “counted” as a 

gamma ray. For the PDGP type of application, gamma counts are generally considered directly 

proportional to the amount of clay present in the formation. Gamma ray counts in wells installed 

through large cavities or zones of significant slufting can be misleading because of the increased 

amount of drilling mud or sand pack locally. 

3.0 Field Procedures 
Following system field checks at PGDP, the gamma probe was lowered into the well until the 

depth marker was flush with the top of casing. Based on the PGDP well-logging objectives, the 

depth encoder and system were set up to record data at 0.1 -meter (3.9-inch) intervals. The depth 

counter was then zeroed, and data were acquired as the probe was lowered to the bottom of the 

well. The measured depth was checked against the geologist’s log to verify that the probe had 

reached the total depth of the well. These initial gamma data, as the probe was lowered, are 

presented as the “Repeat Log” in the figures section. 

.-, / 

Production gamma logging was conducted from the bottom of the well toward the surface. The 

production and repeat gamma logs were reviewed as a measure of QA. The repeatability testing 

results show excellent correlation between the two data sets. The Speed (S) for the production 

gamma logging was -6.0 feet/minute, and the Time Constant (Tc) was 1 second. For the repeat 

log, (S) was -8.0 feet/minute. 

4.0 Data Processing and Results 
Geophysical logging data were imported into an Excel@ spreadsheet where data corrections and 

conversions performed. Data processing consisted of the following key steps: 

2 



l Readings were trimmed at the start and end of the log to eliminate stationary readings. 1 ,. 
l System Lag (L) and was determined and corrected values applied to the vertical position. 

uwr = 0.1 feet; L= ST, /60 S = 6.1, Tc= 1) 

l Vertical position was adjusted so that 0.0 feet below ground surface (bgs) corresponded 

with the NaI crystal at the ground surface. (P cOrr = 0.33 feet) 

l Applied correction of 1.79 for steel casing. (8-inch diameter hole, 0.25-inch casing 

thickness) 

l Applied correction of 1.296 for readings below water table. Water table was 

approximately 20 feet bgs. 

l Converted Counts per Second (CPS) to API Units. A conversion factor used was 

1 API = 1.25 CPS. (Note: This is a necessary correction to provide standardized units for 

comparison with gamma logs acquired with different instrumentation.) 

Following data processing, the data were imported into CorelDraw@ software for graphical 

presentation. 

4. I Natural Gamma Logs (Figures I through 4) 

Figures 1 through 4 represent the entire Natural Gamma Log Raw Field Data, Repeated Raw 1 

Field Data, Corrected/Processed Counts per Second, and Corrected/Processed API Units, 

respectively. The Raw Field Log and the Repeated Raw Field Log are the readings directly from 

the geophysical logging system, with no post-processing or corrections added to the data. The 

first 5 post-processing steps were applied to Figure 3. Figure 4 includes all 6 post processing 

steps including the conversion from CPS to API units. Figure 4 was used to generate the 

lithologic correlation figures described below (Figures 5A-5D). 

4.2 Interpreted Lithologic Correlations (Figures 5A through SD) 

Figures 5A through 5D present the Corrected Natural Gamma Plot in lOO-foot intervals. The 

Lithologic Log provided by the SAIC, Kevil, KY office was used for the correlation. Actual 

lithologic descriptions shown on Figures 5A-5D are generalized from the log and intended to 

represent most of the significant changes in subsurface conditions rather than identifying subtle 

changes (e.g., thin beds, changes in color, and changes in grain size). Actual horizon depths 

shown on Figures 5A-5D are also generalized from those shown on the lithologic log, and in 

some cases adjusted based on the natural gamma log data. 

Generally good correlation exists between the natural gamma and lithologic logs, with an / 
average of less than 1 .O feet of variation occurring between the interpreted horizons from both. 
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Figure: 3 Natural Gamma Plot - Site 3A Borehole DBOI 
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from continuous core data 

Note: Lithologic Log Provided by SAIC, 
Kevil, Ky. 

Natural Gamma (API units) 

Description from Lithologic Log 

I 

I 

/ 

- 

- 

r 

- 

Zame as above 

Zlay (CL), plastic, black (lOYR2/1), firm, moist 

Wrly Graded Sand (SP), very fine, quark, slightly 
lIestiC. gray (lOYR5/1), firm, moist 

jilt (ML), low plastictty, gray (lOYRG/l), firm, moist 

silty Sand (SM), fine, rounded, poorly graded, 
luark, gray (7.5YR6/1), soft, wet 

aminated Clay (CL) AND Poorly Graded Sand (SP), 
ine, rounded, quartz, medium plasticity, gray 
‘IOYR5/1) and liiht gray (iOYR7/1), firm, moist 

‘oorly Graded Sand (SP), subangular to submunded. 
quark, nonplastic, light gray (lOYR7/1), soft, wet 

aminated Silt (ML) AND Poorly Graded Sand (SP), 
‘cry fine, subangular, quartz, low plasticity, gray 
lOYR5/1) and light gray (lOYR7/1), firm, moist 

Interlaminated Clay (CL), plastic, dark gray (lOYR4Il) 
km, moist AND Poorly Graded Sand (SP), very fine, 
subangular to subrounded, quartz, nonplastic, light 
gray (lOYR7/1), loose/soft, moist 

Poorly Graded Sand (SP), very fine to fine, 
subangular to subrounded, quktz. nonplastic, light 
gray (lOYR7/1), WtTH infrequent interbeds of Clay 
(C;),:; 4 inches thick, plastic, dark gray (lOYR411) 

Natural Gamma Plot - Site 3A Borehole DBOI 
Corrected API Units: 200-300 ft bgs 
Paducah Gaseous Diffusion Plant 

Paducah, Kentucky 
Miller Government Services 

Figure: 5C 

Project No. 2902MIL 

I File: gamma~3A~sbh~200-300.cd~ 



p-7 

,. -. ,., * . , ” ., “..” _I _ 

sacy.laS pm.lJwaAo~ Ja//jq/ 
Aqm*uay ‘qemped 

lIWZO6Z ‘ON PbJd 

ag :am6!j 

Jueld uo!sn#!a snoase9 yeanped 
SW 34 09E-ooc :wn IdV PW@JJO3 

CO8Cl WWJW VZT W!S - Wd =‘UJW IeJWN 

‘3lVS Aq PaP!AOJd 601 J!fjolW!l :aloN 

tam ‘-WIPE ‘(c/skuoc) h~6 we (C~IAOL) k~ 
lq6y hyselduou ‘zpenb ‘papunoAqns q Jelnheqr 

‘auy 0~ auy haA ‘(dS) pueS papeJg Al.400 

‘( LILUOC) AeJfi 1q6!l 3yselduou ‘menb ‘papunoJql 
q pepunoJ 34 ‘(ds) pUes papw 4Joc 

alroqe se au8 
- 

601 gGoloqp1 WOJJ uogdpsea 



Two horizons that were not present in the lithologic log are included on Figure 5A. Both 

features occur between 32 and 48 feet and are interpreted as clay horizons, due to similar natural 

gamma responses in correlated clay layers throughout the section. These inferred horizons are 

drawn with dashed blue lines, and horizons that were correlated between the natural gamma and 

the lithologic log are drawn with solid blue lines. 
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INTRODUCTION 

OYO suspension velocity’ measurements were performed in borehoie DBO2; located at the 

Paducah Gaseous Diffusion Plant, Site 3A. Suspension logging data acquisition was performed 

on March 23, 2002 by Rob Steller of GEOVision Geophysical Services. The work was 

performed under subcontract with Miller Government Services, LLC. 

This report describes the field measurements, data analysis, and results of this work. 



SCOPE OF WORK 

This report presents the results of suspension velocity measurements collected on on March 23, 

2002, in the uncased borehole designated DB02, as detailed below. The purpose of these studies 

was to supplement stratigraphic information obtained by Miller’s soil sampling program and to 

acquire shear wave velocities and compressional wave velocities as a function of depth, which, in 

turn, can be used in earthquake risk analysis. 

.- 

BOREHOLE DATE COORDINATES 

DESIGNATION LOGGED NORTHING EASTING 

DB02 3123102 NA NA 

Table 1. Borehole locations and logging dates 

The OYO Model 170 Suspension Logging Recorder and Suspension Logging Probe were used to 

obtain in-situ horizontal shear and compressional wave velocity measurements at 1.64 13 

intervals. The acquired data was analyzed and a profile of velocity versus depth was produced 

for both compressional and horizontally polarized shear waves. .F---- ’ 

A detailed reference for the velocity measurement techniques used in this study is: 

Guidelines for Determining Design Basis Ground Motions, Report TR-102293, 

Electric Power Research Institute, Palo Alto, California, November 1993, 

Sections 7 and 8. 

/-- -. 
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SUSPENSION INSTRUMENTATION 

Suspension soil velocity measurements were performed using the Model 170 Suspension 

Logging system, manufactured by OYO Corporation. This system directly determines the 

average velocity of a 3.28 ft high segment of the soil column surrounding the borehole of interest 

by measuring the elapsed time between arrivals of a wave propagating upward through the soil 

column. The receivers that detect the wave, and the source that generates the wave, are moved as 

a unit in the borehole producing relatively constant amplitude signals at all depths. 

The suspension system probe consists of a combined reversible polarity solenoid horizontal 

shear-wave source (SH) and compressional-wave source (P), joined to two biaxial receivers by a 

flexible isolation cylinder, as shown in Figure 1. The separation of the two receivers is 3.28 ft, 

allowing average wave velocity in the region between the receivers to be determined by inversion 

of the wave travel time between the two receivers. The total length of the probe as used in this 

survey is 22 ft, with the center point of the receiver pair 15.4 ft above the bottom end of the 

probe. The probe receives control signals from, and sends the amplified receiver signals to, 

instrumentation on the surface via an armored 7 conductor cable. The cable is wound onto the 

drum of a winch and is used to support the probe. Cable travel is measured to provide probe 

depth data. 

The entire probe is suspended by the cable and centered in the borehole by nylon “whiskers”, 

therefore, source motion is not coupled directly to the borehole walls; rather, the source motion 

creates a horizontally propagating impulsive pressure wave in the fluid filling the borehole and 

surrounding the source. This pressure wave is converted to P and SH-waves in the surrounding 

soil and rock as it impinges upon the borehole wall. These waves propagate through the soil and 

rock surrounding the borehole, in turn causing a pressure wave ‘to be generated in the fluid 

surrounding the receivers as the soil waves pass their location. Separation of the P and SH-waves 

at the receivers is performed using the following steps: 
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1. Orientation of the horizontal receivers is maintained parallel to the axis of the source, 

maximizing the amplitude of the recorded SH-wave signals. 

2. At each depth, SH-wave signals are recorded with the source actuated in opposite directions, 

producing SH-wave signals of opposite polarity, providing a characteristic SH-wave signature 

J--. 

distinct from the P-wave signal. 

3. The 10.30 ft separation of source and receiver 1 permits the P-wave signal to pass and damp 

significantly before the slower SH-wave signal arrives at the receiver. In faster soils or rock, 

the isolation cylinder is extended to allow greater separation of the P- and SH-wave signals. 

4. In saturated soils, the received P-wave signal is typically of much higher frequency than the 

received +-wave signal, permitting additional separation of the two signals by low pass 

filtering. 

5. Direct arrival of the original pressure pulse in the fluid is not detected at the receivers 

because the wavelength of the pressure pulse in fluid is significantly greater than the 

dimension of the fluid annulus surrounding the probe (meter versus centimeter scale), 

preventing significant energy transmission through the fluid medium. 

In operation, a distinct, repeatable pattern of impulses is generated at each depth as follows: 

1. The source is fired in one direction producing dominantly horizontal shear with some vertical 

compression, and the signals from the horizontal receivers situated parallel to the axis of 

motion of the source are recorded. 

.-“-9 

2. The source is fired again in the opposite direction and the horizontal receiver signals are 

recorded. 

3. The source is fired again and the vertical receiver signals are recorded. The repeated source 

pattern facilitates the picking of the P and SH-wave arrivals; reversal of the source changes 

the polarity of the SH-wave pattern but not the P-wave pattern. 

The data from each receiver during each source activation is recorded as a different channel on 

the recording system. The Model 170 has six channels (two simultaneous recording channels), 

each with a 12 bit 1024 sample record. The recorded data is displayed on a CRT display and on 

paper tape output as six channels with a common time scale. Data is stored on 3.5 inch floppy 

diskettes for further processing. Up to 8 sampling sequences can be summed to improve the 

signal to noise ratio of the signals. 



Review of the displayed data on the CRT or paper tape allows the operator to set the gains, 

filters, delay time, pulse length (energy), sample rate, and summing number to optimize the 

quality of the data before recording. Verification of the calibration of the Model 170 digital 

recorder was performed prior to, and following field work on this project, using a NIST traceable 

frequency source and counter, as outlined in Appendix A. 



/a SUSPENSION MEASUREMENT PROCEDURES 

The borehole was logged as an uncased borehole filled with bentonite based drilling mud. The 

borehole probe was positioned with the mid-point of the receiver spacing at grade, and the 

mechanical and electronic depth counters were set to zero. Typically, data is collected at 3.28 fl 

intervals, providing complete coverage of the borehole by the 3.28 ft spacing between the t&o 

receivers. In this survey, in order to provide redundant data, data was collected at 1.64 fi 

intervals, providing double coverage of the entire borehole. The probe was lowered to the 

bottom of the borehole, then raised to the surface, stopping at 1.64 fi intervals to collect data, as 

summarized below. 

Borehole condition was good, with no obstructions encountered on either of the runs in the 

borehole. The suspension probe was checked on the surface and on the first run down at depth of 

164.0 ft, and all functions were normal. A full system check upon completion of the field work 

indicated that all functions were normal upon completion as well. 

At each measurement depth the measurement sequence of two opposite horizontal records and 

one vertical record was performed, and the gains were adjusted as required. The data from each 

depth was printed on paper tape, checked, and recorded on diskette before moving to the next 

depth. 

Upon completion of the measurements, the probe zero depth indication at grade was verified 

prior to removal from the borehole. 

BOREHOLE RUN 
DEPTH DEPTH AS LOST TO SAMPLE 

, 
DATE 

NUMBER NUMBER 
RANGE DRILLED SLOUGH/COLLAPSE INTERVAL 
(FEET) (FEET) (FEET) (FEET) 

LOGGED 

374- 57.4 
DB02 1 (STEEL CASE 400.3 10.9 1.64 3123102 

TO 59 FT) 
65.6-3.3 

DB02 2 (STEEL CASE 400.3 NA 1.64 3123102 

Table 2. Logging dates and depth ranges 
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The recorded digital records were analyzed to locate the first minima on the vertical axis records, 

indicating the arrival of P-wave energy. The difference in travel time between receiver 1 and 

receiver 2 (Rl-R2) arrivals was used to calculate the P-wave velocity for that 3.28 ft segment of 

the soil column. When observable, P-wave arrivals on the horizontal axis records were used to 

verify the velocities determined from the vertical axis data. 

A separate and independent determination of P-wave velocity was calculated from the travel time 

over the 10.30 ft interval from source to receiver 1 (S-Rl) and plotted for quality assurance of the 

velocity derived from the travel time between receivers. In this analysis, the depth values as 

recorded were increased by 6.79 ft to correspond to the mid-point of the 10.30 fi S-RI interval, 

as illustrated in Figure 1. Travel times were obtained by picking the first break of the P-wave 

signal at receiver 1 and subtracting 3.84 milliseconds, the calculated and experimentally verified 

delay from source trigger pulse (beginning of record) to source impact. This delay corresponds 

to the duration of acceleration of the solenoid before impact. 

The recorded digital records were studied to establish the presence of clear SH-wave pulses, as 

indicated by the presence of opposite polarity pulses on each pair of horizontal records. Ideally, 

the SH-wave signals from the ‘normal’ and ‘reverse’ source pulses are very nearly inverted images 

of each other. Digital FFT - IFFT lowpass filtering was used to remove the higher frequency P- 

wave signal from the SH-wave signal. Different filter cutoffs were used to separate P- and SH- 

waves at different depths, ranging from 400 Hz in the slowest zones to 3000 Hz in the regions of 

highest velocity. At each depth, the filter frequency was selected to be at least twice the 

fundamental frequency of the !&-wave signal being filtered. 
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Generally, the first maxima was picked for the ‘normal’ signals and the first minima for the 

‘reverse’ signals, although other points on the waveform were used if the first pulse was distorted. 

The absolute arrival time of the ‘normal’ and ‘reverse’ signals may vary by +/- 0.2 milliseconds, 

due to differences in the actuation time of the solenoid source caused by constant mechanical 

bias in the source or by borehole inclination. This variation does not affect the Rl-R2 velocity 

determinations, as the differential time is measured between arrivals of waves created by the 

same source actuation. The final velocity value is the average of the values obtained from the 

‘normal’ and ‘reverse’ source actuations. 

i- & 

As with the P-wave data, a separate and independent determination of SH-wave velocity was 

calculated from the travel time over the 10.30 ft interval from source to receiver 1 and plotted for 

verification of the velocity derived from the travel time between receivers. In this analysis, the 

depth values were increased by 6.79 ft to correspond to the mid-point of the 10.30 ft S-RI 

interval. Travel times were obtained by picking the first break of the SH-wave signal at the near 

receiver and subtracting 3.84 milliseconds, the calculated and experimentally verified delay from 

the beginning of the record at the source trigger pulse to source impact. 

Figure 2 shows an example of RI - R2 measurements on a sample filtered record. In Figure 2, / 
the time difference over the 3.28 ft interval of 1.81 milliseconds for the horizontal signals is 

equivalent to an SH-wave velocity of 1813 Alsec. Whenever possible, time differences were 

determined from several phase points on the SH-waveform records to verify the data obtained 

from the first arrival of the SH-wave pulse. Figure 3 displays the same record before filtering of 

the &-waveform record with an 2500 Hz FFT - IFFT digital lowpass filter, illustrating the 

presence of higher frequency P-wave energy at the beginning of the record, and distortion of the 

lower frequency +-wave by residual P-wave signal. 

.-. 
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SUSPENSION RESULTS 

Suspension Rl-R2 P- and SH-wave velocities are plotted in Figure 4, with indications of major 

stratigraphic transitions that correspond to significant changes in the velocity profile. The 

suspension velocity data presented in this figure is presented in Table 3. P- and SH-wave 

velocity data from Rl-R2 analysis and quality assurance analysis of S-RI data are plotted 

together in Figure 5 to aid in visual comparison. It must be noted that RI-R2 data is an average 

velocity over a 3.28 ft segment of the soil column; S-R1 data is an average over 10.30 ft, creating 

a significant smoothing relative to the Rl-R2 plots. S-RI data are presented in tabular format in 

Table 4. Good correspondence between the shape of the P- and SH-wave velocity curves is 

observed for all these data sets. The velocities derived from S-R1 and Rl-R2. data ,are in 

excellent agreement, providing verification of the higher resolution Rl-R2 data. 

Calibration procedures and records for the suspension measurement system are presented in 

Appendix A. 

SUMMARY 

Discussion of Suspension Results 

Both P- and SH-wave velocities were measured using the Suspension Method in a single uncased 

land boring at depths up to 374.0 ft below grade at Paducah Site 3A. The borehole was located 

in a quiet rural location and no significant signal contamination from cultural vibration was 

observed. 

Significant stratigraphic elements from the core logs correspond to large changes in the velocity 

profile, confirming the depth profile of the data. 
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Quality Assurance :-, 

These velocity measurements were performed using industry-standard or better methods for both 

measurements and analyses. All work was performed under GEOVision quality assurance 

procedures, which include: 

l Use of NIST-traceable calibrations, where applicable, for field and laboratory instrumentation 

l Use of standard field data logs 

l Use of independent verification of data by comparison of receiver-to-receiver and source-to- 

receiver velocities 

l Independent review of calculations and results by a registered professional engineer, 

geologist, or geophysicist. 

Data Reliability .--4. 

P- and SH-wave velocity measurement using the Suspension Method gives average velocities 

over a 3.28 fi interval of depth. This high resolution results in the scatter of values shown in the 

graphs. Individual measurements are very reliable with estimated precision of +/- 10%. 

Standardized field procedures and quality assurance checks add to the reliability of these data. 

/---. 
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Figure 1. Concept illustration of P-S logging system 
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PADUCAH SITE 3A BOREHOLE DBO2 

VELOCITY (FEET/SECOND) 

0 1000 2000 3000 4000 5000 6000 
n 

40 

I I 4 

, ,- , -, r -, : 

L-..--.L- .̂ LLL 
-4 

_’ _ ‘- ? _ _ _ _’ _ _ ! .’ _ I- 

,,,, ,,I 
_ _ _ . _ _ _ _ _ - .‘I 

80 

90 

100 

110 

120 
0 250 500 750 1000 1250 1500 1750 2000 

VELOCITY (METERS/SECOND) 

;-.. 

Figure 4. Borehole DB02, Suspension P- and &-wave velocities 
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Table 3. Borehole DB02, Suspension RI-R2 depth, 
pick times, and velocities 
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- .--- 
.--_ 

29.1 0 1 95.1 1 15.22 1 15.38 1 
I 

6.64 1 
, 

12.46 1 12.62 1 6.00 1 362 1 1563 1 1169 I 5126 1 

29.5 1 96.6 1 15.06 1 15.24 1 6.64 1 12.56 1 12.70 [ 5.98 1 395 1 1515 1 1297 1 4971 

30.0 1 98.4 1 15.36 1 15.50 1 6.66 1 12.56 1 12.70 1 6.00 i 356 I 1515 I 1176 I 4971 I . ~~ I --~ I ..- .-. . 
30.5 1 100.1 1 15.62 1 15.76 1 6.64 12.62 12.76 1 5.98 1 334 I 1515 I log7 I 4971 1 
31.0 i 101.7 1 15.60 15.; 

3nt-i I 17Rn 

3 

12.22 1238 1 588 1 lSfi3 I 1247 5126 

I I I --- I .247 5292 
1 12.16 1 12.30 1 5.64 1 364 1 1515 1 1193 4971 -. - - -. - ..-. .-.- . -.-- 

-9.5 1 129.6 1 15.02 1 15.14 1 6.56 1 .____ , _____ , _,_. 

40.0 1 131.2 1 15.12 1 15.26 1 6.56 1 12.24 t 12.34 1 5.94 t 
12 16 1 12 30 1 S9A 1 351 1 1563 1151 5126 

. 344 1563 1127 5126 

1 12.40 1 12.52 5.96 1 350 1471 1147 4625 

1 1734 1 1746 5.98 I 358 1515 1176 4971 

40.5 1 132.9 1 15.26 1 15.36 
41 0 t 134.5 1 15.12 1 15.28 I - .-- . .---- I ----- I _.- .-.- .-. 

41.5 1 136.2 1 15.26 1 15.40 1 6.64 1 12.52 1 12. 1 365 1 1515 1 1197 1 4971 1 - 66 1 5.98 . --- , .- ._ ._. .-. 

1 12.60 i 12.94 1 5.96 1 366 1 1563 1 1206 1 5126 1 42.0 1 137.6 1 1 1 
42.5 139.4 15.80 16.00 6.64 13.04 13.16 6.00 

43.0 141.1 16.16 16.20 6.62 13.16 13.26 5.96 

43.5 142.7 16.24 16.34 6.62 13.16 13.26 5.98 

44.0 144.4 16.12 16.26 6.62 13.20 13.34 5.98 
44.5 146.0 15.88 16.06 6.60 

357 1563 1172 5126 
337 1563 1105 5126 
325 1563 1065 5126 
342 1563 1124 5126 

F---K 

Table 3, continued. Borehole DB02, Suspension Ri-R2 depth, 
pick times, and velocities 
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Depth Pick Times 
Far-Hn Far-Hr Far-V Near-Hn Near-Hr Near-V 

;, (m) (feet) (millisec) (millisec) (millisec) (millisec) (millisec) (millisec) 

51.0 167.3 15.14 15.26 6.54 
51.5 169.0 15.54 15.66 6.54 43.46 13.60 5.94 

52.0 170.6 15.72 15.78 6.54 13.96 14.04 5.94 
52.5 172.2 I 15.W lF(P7 654 13.68 13.82 5.94 

v-s,., 1 V-P v-p 

J 12.84 I 12.96 I 5.92 I 435 I 1613 I 1426 I 5: 

<- .-.-- -.- .-.__ . -- . 
. . -.- , .-.j6 1 75.74 1 6.50 1 13.34 1 13.48 1 5.92 1 437 1724 1433 5857 

I 47FC I IRGA I Is,73 I fir;7 I 13lR I i33n I 597 I 415 1667 1361 5466 

Iv .-. .- -.-- ._.._ , ~... . .I 1667 1540 5488 
j2 I 16.62 I 6.52 I 12.78 1 13.68 I 5.90 I 352 1613 1155 5292 

53.0 I 173Q I 156 

53.5 &,.a.” I Y.“” I”.,.. -.-.. .-. .- .-.-- -.-- .- 

54.0 177.2 15.x! I ISAR I 6 50 I 13.18 I 13.34 I 5.90 I 482 

54.5 178.8 15.L , ._-- , I 

55.0 180.4 15.38 1 15.48 1 8.52 1 12.32 1 12.38 1 5.90 1 328 1 1813 1 1089 1 5292 
55.5 182.' I ISIA I 650 I 11 06 I 11 22 I 588 I 254 I 1613 I 833 I 5292 

56.0 168 

56 5 

2f5 

389 
448 

462 
477 

1667 --- 904 

1639 1277 

1639 1471 

1667 1515 

1667 1586 

-. 
5 

5378 
5378 

5468 

5488 

I ~~ 1 

475 1724 1559 5657 

473 1754 1551 5756 

449 1788 1475 5859 

441 1754 1445 5758 
462 1754 1515 5756 

485 1766 1593 5859 

515 1724 169% ’ 5657 

“..I -I”.- ‘-.- .-. .- -. .-- ..- -.-- .- .--- .-- ---. 

67.5 221.5 1 13.32 13.43 6.43 10.54 10.68 5,a3 382 1667 1187 5466 
68.0 223.1 13.04 13.13 6.42 10.25 10.35 5.83 359 1695 1178 5561 

68.5 224.7 12.48 12.57 6.41 10.16 1 lo.28 5.85 436 1786 1430 5859 
69.0 2264 1709 f221 641 10.11 I 10.23 5.85 505 1786 1657 5859 

69.5 1 22; 
-. .-.-- ._.- I .-... I ----- I -.-- . --- ._.. 

m-8.0 1 12.04 1 12.16 1 6142 1 10.10 1 10.24 1 5.84 1 518 1724 1700 5657 , 

7nn . “... I 7907 ..*-.a I i7n? .-.-s I i71n .-. .- I 643 -. .- I lonn .-.-- I 11'173 .-.-- I 585 -.-- I 572 --- 1724 1713 5657 
70.5 I 7313 -- ..- I 1702 ._.-- 1 1214 .-.. 1 6.43 1 I 10.14 -~-. 1 I 10.28 1 I 5.84 --- 1 . 53! -~ 5 1695 1754 5561 

I I 232.9 I 12.06 1 12.19 1 6.42 1 10.15 1 10.27 t 5.84 1 522 1724 1713 5657 
71.5 1 234.6 12.14 12.25 6.42 10.23 10.34 5.84 524 1724 1718 5657 

72.0 1 236.2 12.19 12.32 6.42 10.26 10.40 5.84 519 1724 1704 5657 
-̂  - I ^..W 1 a 12.44 1 12.51 6.47 10.51 10.80 5.89 521 1724 1709 5657 IL3 &I.‘, 

12.38 
- I 

73.0 239.5 1 12.48 6.46 10.42 10.54 5.89 513 1 1754 i 1682 1 5756 1 
73.5 241.1 12.32 1 12.42 6.46 10.42 lo.-- , -.-- . -_. 

74.0 242.6 12.34 1 12.46 8.46 lo.48 10.58 1 5.88 I 53! 5 I , 1724 I 1754 I 5657 I I 
74.5 244.4 12.34 1 12.46 8.46 lo.48 10.58 1 5.88 1 535 1 1724 1 1754 1 5657 t 

75.0 246.1 12.48 12.60 6.46 10.60 10.66 1 5.88 524 1 1724 1718 5657 

75.5 247.7 12.54 12.62 6.46 10.66 10.70 1 5.88 526 1 1724 1727 5657 
I I 

._- *) . ,.. li “I*;~ . -, jj-,.m;,Ql_ ~~~ :,*.c ,” 

Table 3, continued. Borehole DB02, Suspension RI-R2 depth, 
pick times, and velocities 
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I Depth I Pick Times 

I I Far-Hn I Far-Hr I 
I Velocity 

Far-V I Near-Hn I Near-Hr I Near-V I v-s, I V-P v-s” 

98.0 1 321.5 1 11.70 1 5859 

98.5 1 323.2 1 11.92 12.10 6.32 10.04 lo.26 5.74 538 1 1724 1764 5657 
1786 1649 5859 
1786 1773 5859 
1724 1666 5657 

1526 5657 

Table 3, continued. Borehole DB02, Suspension RI-R2 depth, 
pick times, and velocities 
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-. 

I Depth I Pick Times 
I Far-Hn I Far-Hr I Far-V I Near-l-In 1 Near-Hr 1 Near-V 

Cm) (feet) 1 (millisec) 1 (millisec) 1 (millisec) 1 (millisec) (millisec) (millisec) 

101.0 332.4 1 12.18 1 12.28 t 6.34 i 9.72 9.86 5.78 
101.5 333.0 1 12.08 1 12.28 1 6.34 1 9.60 9.76 5.80 

102.0 334.6 12.16 12.30 6.38 9.56 9.70 5.82 

102.5 336.3 12.10 12.06 6.38 9.96 10.04 5.82 
103.0 337.9 12.08 12.26 6.40 10.18 10.40 5.82 

103.5 339.6 1 11.98 q7 In RAn in IA in7fi 5.82 
lclA cl ?A. 1 I 4’) .i’) 5.64 

,&. ,- -. .- 

,“..- V.‘l.L IL.IL 

t 

12.24 6.40 

10.14 .-.. . 10.22 .-,-- 

104.5 ) 342.8 12.16 12.30 6.40 10.24 10.40 5.82 
.4.5 12.14 12.24 6.38 10.30 10.48 5.82 

111.5 1 365.8 11.44 12.24 6.42 9.72 lo.38 5.84 

li7n I 3675 11.62 11.62 6.42 9.86 10.02 5.84 
11.52 11.68 6.42 9.86 10.02 5.84 

.-.- --. .- 
112.5 1 369.1 , I I I I I 
113.0 1 370.7 1 11.64 1 11.78 1 6.44 1 9.84 1 9.96 1 5.86 
113.5 1 372.4 1 11.56 1 11.72 ) 6.46 1 9.86 ) 9.98 1 5.86 
114.0 1 374.0 1 11.48 1 11.56 1 6.48 i 9.74 1 9.94 I 5.90 

Table 3, continued. Borehole DB02, Suspension RI-R2 depth, 
pick times, and velocities 
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Figure 5. Borehole DB02, R’l - R2 high resolution analysis 

and S-RI quality assurance analysis P- and SH-wave velocities 
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Depth 

3.1 
3.6 
4.1 
4.6 
5.1 

5.6 
6.1 

6.6 
7.1 

7.6 
6.1 

8.6 
9.1 

9.6 
10.1 

10.6 
11.1 

11.6 

12.1 

12.6 
13.1 
13.6 

14.1 
14.6 

15.1 

15.6 
16.1 

16.6 
17.1 

17.6 
18.1 

18.6 
19.1 

19.6 
20.1 

20.6 
21.1 

21.6 
22.1 

22.6 
23.1 

23.6 
24.1 

24.6 

25.1 
25.6 

26.1 
26.6 
27.1 

27.6 

182 614 

178 674 

174 746 

175 835 

183 978 

196 1043 

214 1227 

257 1488 

296 1688 

337 1688 

358 1707 

363 1688 

328 1688 

325 1707 

304 1707 

293 1670 

289 1670 

294 1688 

303 1688 
304 1670 

298 1688 

334 1635 

337 1562 

341 1562 

358 1495 

354 1554 

372 1554 

366 1524 

383 1539 

379 1467 

376 1524 

352 1562 

339 1562 

339 1524 

342 1539 
348 1554 

347 1539 

348 1539 

348 1554 

355 1554 

353 1524 

356 1524 

355 1539 

353 1524 

350 1539 

350 1539 

348 1524 

345 1524 

344 1539 

itv 
v-p 

586 

Depth 

10.1 
11.7 

13.4 

15.0 
16.6 
18.3 

19.9 

21.6 
23.2 

24.8 
26.5 
28.1 

29.8 
31.4 
33.0 

34.7 

36.3 

38.0 
39.6 

41.2 
42.9 
44.5 
46.2 

47.8 

49.4 
51.1 

52.7 
54.4 

56.0 
57.6 

59.3 

60.9 
62.6 

64.2 
65.8 
67.5 
69.1 

70.8 
72.4 

74.0 
75.7 

77.3 
79.0 

80.6 

82.3 
83.9 

85.5 
87.2 

88.8 
90.5 

VE 
irgy 
630 

597 
585 

570 
574 

600 
643 

703 
844 

971 
1107 
1173 

1190 

1075 
1066 

996 
961 

947 

965 

992 
996 

979 
1095 
1107 

1119 

1176 
1160 

1221 
1201 

1256 

1244 
1232 
1156 

1113 
1113 

1122 
1142 
1137 
1142 

1142 

1165 
1158 

1168 

1165 
1158 

1147 

1147 
1142 

1132 
1127 

1922 
2016 

2211 

2447 
2740 

3209 

3423 
4024 

4882 
5539 

5539 
5599 

5539 

5539 
5599 

5599 

5460 

5480 
5539 

5539 
5480 
5539 

5366 
5125 

5125 
4906 

5100 
5100 

5001 
5050 

4814 

5001 
5125 

5125 
5001 

5050 
5100 

5050 

5050 
5100 

5100 
5001 

5001 

5050 
5001 

5050 

5050 
5001 
5001 

Depth 

28.1 
28.6 
29.1 
29.6 
30.1 

30.6 

31.1 
31.6 

32.1 
32.6 

33.1 
33.6 

34.1 

34.6 
35.1 

35.6 

36.1 

36.6 
37.1 

37.6 
38.1 

38.6 
39.1 

39.6 

40.1 
40.6 

41.1 
41.6 

42.1 
42.6 

43.1 
43.6 

44.1 
44.6 

45.1 
45.6 
46.1 

46.6 
47.1 

47.6 
48.1 

48.6 
49.1 

49.6 

50.1 

50.6 
51.1 

51.6 

52.1 
52.6 

374 

379 
389 

391 

363 
377 

376 

374 
376 
377 

381 

387 
391 

403 

405 

403 

403 
405 
406 

402 
398 

397 
395 

393 
394 

395 

393 
385 

385 

377 
366 
354 

349 
349 
349 

358 
379 

406 

424 
431 

433 

414 

409 
397 

403 
408 

401 

1539 
1554 

1570 
1554 

1554 

1539 

1539 
1554 
1554 

1570 
1570 

1570 

1570 
1570 

1570 

1570 

1554 

1554 
1554 
1570 

1570 
1570 

1586 

1586 
1619 

1602 
1586 

1586 

1586 
1586 

1570 
1554 

1554 
1554 
1554 

1570 
1619 

1653 
1670 

1670 
1670 

1670 

1653 
1653 

1670 

1653 
1635 

388 1 1635 

95.4 1226 5050 

97.0 1244 5100 
98.7 1275 5151 

100.3 1281 5100 
101.9 1256 5100 
103.6 1238 5050 
105.2 1232 5050 

106.9 1226 5100 
108.5 1232 5100 
110.1 1238 5151 
111.8 1250 5151 
113.4 1269 5151 
115.1 1261 5151 
116.7 1321 5151 
118.3 1328 5151 

120.0 1321 5151 

121.6 132'i 5100 
123.3 1328 5100 
124.9 1331 5100 
126.5 1317 5151 
128.2 1307 5151 
129.8 1304 5151 
131.5 1297 5203 
133.1 1291 5203 
134.7 1294 5310 
136.4 1297 5256 
138.0 1291 5203 
139.7 1262 5203 
141.3 1262 5203 
142.9 1238 5203 
144.6 1201 5151 
146.2 1160 5100 
147.9 1145 5100 
149.5 1145 5100 
151.1 1145 5100 
152.8 1176 5151 
154.4 1244 5310 
156.1 1331 5422 
157.7 1392 5480 
159.4 1415 5480 
161.0 1419 5480 
162.6 1359 5480 
164.3 1341 5422 
165.9 1304 5422 
167.6 1321 5480 
169.2 1338 5422 
170.8 1314 5366 
172.5 1272 5366 

*-, 'U,.+A, ", __, >:/*,.". ,>_ -z .,> 

E 
5050 
5050 

Table 4. Borehole DB02, S - RI quality assurance 
analysis P- and &-wave velicities 



Depth 
53.1 
53.6 
54.1 

54.6 
55.1 
55.6 

56.1 
56.6 

57.1 

57.6 

58.1 
58.6 

59.1 

59.6 

60.1 

60.6 
61.1 

61.6 

62.1 
62.6 
63.1 

63.6 

64.1 
64.6 

65.1 

65.6 
66.1 

66.6 

67.1 
67.6 

68.1 

68.6 
69.1 
69.6 

70.1 

70.6 
71.1 

71.6 

72.1 
72.6 

73.1 

73.6 
74.1 

74.6 

75.1 
75.6 

76.1 
76.6 

77.1 
77.6 

Velocity Velocity 
v-&l V-p Depth v- SH v-p 

373 1635 174.1 1223 5366 
347 1635 175.8 1137 5366 

339 1619 177.4 1113 5310 

332 1635 179.0 1089 5366 

347 1635 180.7 1140 5366 

346 1635 182.3 1135 5366 

349 1653 184.0 1145 5422 

369 1653 185.6 1212 5422 

393 1688 187.2 1291 5539 

456 1688 188.9 1497 5539 
463 1707 190.5 1519 5599 
462 1688 192.2 1515 5539 

463 1679 193.8 1519 5509 

462 1707 195.4 1515 5599 

463 1697 197.1 1519 5569 

467 1697 198.7 1533 5569 

471 1697 200.4 1547 5569 

473 1716 202.0 1551 5629 

469 1716 203.6 1538 5629 

467 1707 205.3 1533 5599 

469 1735 206.9 1538 5692 

470 1744 208.6 1542 5723 

476 1754 210.2 1561 5755 

482 1735 211.8 1580 5692 

493 1744 213.5 1617 5723 

504 1744 215.1 1654 5723 

483 1764 216.8 1585 5788 

451 1744 218.4 1480 5723 

419 1707 220.0 1374 5599 

428 1688 221.7 1404 5539 

433 1707 223.3 1419 5599 

430 1725 225.0 1411 5660 

460 1744 226.6 1511 5723 

504 1764 228.2 1654 5788 

524 1744 229.9 1720 5723 

535 1764 231.5 1755 5788 

533 1725 233.2 1749 5660 

533 1735 234.8 1749 5692 

533 1725 236.5 1749 5660 

528 1725 238.1 1731 5660 

524 1716 239.7 1720 5629 

519 1707 241.4 1703 5599 

517 1716 243.0 1697 5629 

502 1697 244.7 1648 5569 

506 1707 246.3 1659 5599 

508 1707 247.9 1667 5599 

503 1707 249.6 1651 5599 

497 1725 251.2 1630 5660 

497 1725 252.9 1630 5660 

500 1725 25f.5 1640 5660 

Velocity 
&pihm V-S+ 

Velocity 
v-p Depth V-SH V-p 

78.1 508 1725 256.1 1667 5660 
78.6 508 1725 257.8 1667 5660 
79.1 503 1725 259.4 1651 5660 

79.6 494 1725 261.1 1620 5660 
80.1 495 1707 262.7 1625 5599 
80.6 479 1725 264.3 1570 
81.1 476 1707 266.0 1561 
81.6 498 ’ 1707 267.6 1635 
82.1 525 1688 269.3 1723 
82.6 1688 270.9 1723 
83.1 

525 ~ 
516 1 1707 272.5 1694 

83.6 516 1670 274.2 1700 
84.1 516 1688 275.8 1694 
84.6 529 1707 277.5 1734 
85.1 503 1707 279.1 1651 
65.6 502 1707 280.7 1646 
86.1 506 1707 282.4 1662 
86.6 502 1707 284.0 1646 
87.1 495 1707 285.7 1625 
87.6 488 1688 287.3 1600 
88.1 497 1688 288.9 1630 
88.6 505 1688 290.6 1656 
89.1 513 1707 292.2 1663 
89.6 520 1725 293.9 1706 
90.1 523 1725 295.5 1717 
90.6 532 1725 297.1 1746 
91.1 547 1725 298.8 1795 
91.6 551 1725 300.4 1807 
92.1 555 1744 302.1 1820 
92.6 551 1725 303.7 1807 
93.1 547 1744 305.3 1795 
93.6 540 1707 307.0 1770 
94.1 538 1707 308.6 1764 
94.6 543 1725 310.3 1782 
95.1 553 1764 311.9 1814 
95.6 559 1764 313.5 1833 
96.1 559 1725 315.2 1833 
96.6 575 1744 316.8 1887 
97.1 561 1764 318.5 1840 

97.6 561 1764 320.1 2840 
98.1 545 1784 321.8 1789 
98.6 551 1784 323.4 1807 

99.1 559 1784 325.0 1833 
99.6 545 1784 326.7 1789 

100.1 536 I 784 328.3 1758 
100.6 529 1784 330.0 1734 
101.1 529 1784 331.6 1734 
102.6 520 1764 333.2 1706 
102.1 508 1764 334.9 1667 

Table 4, continued. Borehole DBOZ, S - RI quality assurance 
analysis P- and &-wave data 
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5660 

5599 

5599 
5539 

5539 
5599 

5480 
5539 

5599 

5599 

5599 
5599 

5599 
5599 

5539 
5539 
5539 

5599 

5660 

5660 
5660, 

5660" 

5723 
5660 
5723 

5599 
5599 

5788 
5788 
5660 
5723 

5788 
5788 

5853 
5853 

5853 

5853 
5853 

5853 
5853 
5788 

5788 



Velocity Velocity 

Depth V-SH v-p Depth V- SH V-p 

103.1 543 1764 338.2 1782 5788 
103.6 551 1764 339.8 1807 5788 

104.1 553 1707 341.4 1814 5599 

104.6 530 1725 343.1 1740 5660 

105.1 522 1725 344.7 1711 5660 

105.6 523 1725 346.4 1717 5660 

106.1 518 1707 348.0 1700 5599 

106.6 511 1707 349.6 1678 5599 

107.1 511 1707 351.3 1678 5599 

107.6 516 1707 352.9 1694 5599 

108.1 502 1688 354.6 1646 5539 

108.6 500 1688 356.2 1640 5539 

109.1 495 1688 357.8 1625 5539 

109.6 497 1688 359.5 1630 5539 

110.1 485 1688 361.1 1590 5539 

110.6 498 1688 362.8 1635 5539 

111.1 505 1707 364.4 1656 5599 

111.6 508 1707 366.0 1667 5599 

112.1 488 1707 367.7 1600 5599 

112.6 485 1707 369.3 1590 5599 

113.1 479 1688 371.0 1570 5539 

113.6 523 1707 372.6 1717 5599 

114.1 561 1707 374.2 1840 5599 

114.6 575 1688 375.9 1887 5539 

115.1 563 1707 377.5 1846 5599 

115.6 571 1707 379.2 1873 5599 

116.1 597 1725 380.8 1959 5660 

Table 4, continued. Borehole DBOZ, S - RI quality assurance 
analysis P- and &-wave data 
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APPENDIX A 

OYO 170 VELOCITY LOGGING SYSTEM 

NIST TRACEABLE 

CALIBRATION PROCEDURE 



Objective 

The timing/samp/ing accuracy Of SeiSmiC recOrdef'S or data I0ggef-S is required f0F 
several GEWision field pmc&ures including Seismic Refraction, Dawnhole Seismic. 
Velocity logging, and PS Suspension Logging. This procedure describes the method 
for measuring the timing accuracy of a seismic data logger, such as the OYO Model 770 
or the Geometries Sbataview. The objective of this procedure is to verify that the timing 
accuracy of the recorder is accurate to within 1%. 

Frequency of Calibration 
The caiibration of each GEOVision seismic data logger is twelve (12) months. In the 
case of rented seismic data loggers, calibration must be performed prior to use. 

Test Equipment’ Required 
The following equipment is required. Item #2 must have current NET traceable 
caiibration. 

1. Function generator, Krohn Hite 54008 or equivalent 

2. Frequency counter, HP 5315A or equivalent 

3. Test cables, frcm item 1 to item 2, and from item 1 to subject data Icgger. 

Pmcedure 
This prccedure is designed to be performed using the accompanying Seismograph 
Calibration Data Sheet with the same revision number. All data must be entered and 
the procedure signed by the technician performing the 

1. Record ail identikatian data on the form provided. 

2. Connect function generator to data logger (such as OYO Model 170) using test 
cabie ,. 

3. Connect the function generator to the frequency ccunter using test cable. 



4. 

5. 

6. 

7. Repeat steps 5 and 6 three more time5 I.&g separate fries. 

set up generator to produce a 100.0 l-k, 0.25 void (amplitude is approximate, mod’i 
as necessary to yield less than full scale waveforms on logger dispiay) peak square 

II 

wave or sine wave. Verify kequency using the counter and initial space on the data 
SlXf3t, 

Initialize data fogger and record a data record of at least 0.1 seccnd using a 100 
microsecond sample period. 

Measure the recorded square wave frequency by measuring the dumtion of 9 cycfes 
of data. This measurement can be made using the data logger display device, or by 
printing out a paper tape. If a paper tape can be printed, the resulting printout must 
be attached to this procedure. Record the data in the space provided. 

The duration for 9 cycles in any file must be 90.0 miilisecands plus or minus 0.9 
miiliseconds, corresponding to an average frequency for the nine cycles of 100.0 Hz 
pius or minus 1 Hz (obtained by dividing 9 cycles by tie duration in miiliseconds). 

If tie results are outside this range, the data logger must be marked with a GEMsion 
REJECT tag until it can be repaired and &e&d. 

l 
Y---l 

ff results are accsptable affix label indicating the initials of the person performing the 
calibration, the date of calibration, and the due date for the next calibration (12 months). 

Procsdur8 Approval 

Approved by: 

Date 

Client Approval (Tf required): 

Name Tiife 

Signature Bate 

Seismic Recsrderkggw Calibmicn ?mswre j 
Revisicn 1.2 Page 2 ; 



Y ,. .. . . geophysid services 
a.division of Blackhawk Geometis 



RO PRRCISION 
LIBRATION INC. 

Calibration Report 

Customer: GEOVISION Corona CA 92882 

Account: 15214 

Instrument: BB9414 Digital Universal Test Center 
Mfg: Tenma Model: 72-5085 Serial #: UBOOOO6378 

Size: Resltn: Location: 

Cusr Ctrl: Dept: e.0. : 2236-020220-2 

Job Number: L16939 Report Number: 115406 Report Date: 022502 

Work Performed: Inspected, cleaned, and calibrated. Page 1 of 1 

Parts Replaced: None 

Received Condition: In tolsranca Returned Condition: In tolerance 

Fuaction Tested 

Mu1tinrster Function Generator core' 

AC/DC Volts & Current Amplitude 

I Resistance & C8pacitance Sine wave distortion& flatness 1 

Power Supply Square wave epmatzy, rise Fr fall time -------1 
I Voltage Triangle wave linearity 

I Current TTL rise & fall time, output leval 

I Ripple 
I 

Frequency Counter -7 

--b 
/ Frequency range 61 Accuracy 

Input Sensitivity 

-I- Function Geuerator I 
I 
I Frequency i 

/ 

j ctr1 # Manufacture. Model U, 0 Demcriptios of mtadrrdr umad for crlibrrtion Due Data Traceability 

LB100 LB100 Wavetek 48OOA !8ultifurrction Calibr 031202 35931031ao1 
- 

L1600 ! L1600 Aerlott Packard 34401A Multizaaxter 040302 97906 
TllOO I TllOO Eowlett Packard 53131A Couatwr 060402 100795 

35300 P5300 Tektronix TX9710 Oscillorcope x/lltQ4 022003 114713 
1 

, x4350 X4350 Hewlett Packard 8903A Audio Analyzsr I 
8 053102 99604 

I I 
I / 

Sax-rices provided confonu to ANSX/NCSL ZJ40-l-1994 (?ormsrly Mil-Std 45662A) and IS0 10012-1:1992 
All work performed complies with MPC Quality System PM 540-94. Rw la. 

Environmental: 72 Deg F / 42% Rh Test Date: 022502 

Uncertainty: Accuracy Ratio z 4:l 

Cal Procedure: Manufacture Man 

Technician: RRIC BRADLEY 

Cycle: 12 

Due Date: 022503 
QC 0 3 

Quality Approval: 
IForm Cart 2-25-02 

All sfandards used are either traceable to the Natmal lnslitufe of Standards or have mtrinsic accuracy. All services ~edorrned have used proper 
manufacturer and tndustnal saivrce rechmques and are warranted for no less than (30) days. This report may not be reproduced in part wlthout 
wntten permxxton of Micro Preccslon’s Quality Assurance Manager. 



GEo!E&zbn 
geophysical services 
a division of Blackhawk Geometries 

SEISMOGRAPH CALIBRATION DATA WEE-T ,REV z/16/99 

INSTRUMENT DATA 
SYSTEM MFR: OYO MODEL NO.: 333 I 
SERIAL NO.: 1200& CALIBRATION DATE: 2 l2Gb 

BY: Q. STELbU DUE DATE: z/w/o 3 

COUNTER MFR: crcdm n MODEL NO.: 72 * sowF 
SERIAL NO.: m& bow b 37% CALIBRATION DATE: a/25 Ior 
BY: fiwo Qb?k%st--J CA-~ DUE DATE: o/z5 jo3 

FCTN GEN MFR: q+rnfi MODEL NO.: L 506 

SERIAL NO.: n?bpogo 6’375 CALIBRATION DATE: 2 /2s lol 
BY: ~afLoP~G~%oh, ati DUE DATE: Z- /Z’S/03 

. 
SYSTEM SETTINGS: 
GAIN: to 
FILTER: 20 mf- 
RANGE: 100 mXL 
DELAY: 0 
STACK: 1 (STD) I 
PULSE: 1.b ylrS&C 
DISPLAY: c3a&Lb&e 
SYSTEM: DATE = CORRECT DATE & TIME 2/Z& fOL I:54 +-I 

PROCEDURE: 
SET FREQUENCY TO 1OCJ.OHZ SQUAREWAVE WITH AMPLITUDE APPROXIMATELY 
0.25 VOLT PEAK. RECORD BOTH ON DISKETTE AND PAPER TAPE. ANALYZE AND 
PRINT WAVEFORMS FROM ANALYSIS UTILITY. ATTACH PAPER COPIES ~E’@R!NTOUT 
AND PAPER TAPES TO THIS FORM. AVERAGE FREQUENCY MUST BE BETWEEN 
99.0 AND 101.0 HZ. 

AS FOUND (OS.0 AS LEFT 100.0 

WAVEFORM FILE NO FREQUENCY TIME FOR TIME FOR TIME FOR 9 AVERAGE 
9 CYCLES 9 CYCLES CYCLES FREQ. 

Hn Hr V 

CALIBRATED BY: &ac&~ 56Tt3A+s Z/G DL 

NAME DATE SIGNATURE 



geophysical services 
a division of Blackhawk Geometries 

SElSMOGf?APH CALIBRATION DATA SHEET RRT mm9 

INSTRUMENT DATA ’ 
SYSTEM MFR: of-0 MODEL NO.: 33-L I 
SERIAL NO.: -ebbed- CALIBRATION DATE: 4/ 14 lOL 
BY: 2. 5-nPA.E~ DUE DATE: 4-l 14-103 .--_ ._-._ 
COUNTER MFR: CTO~~-* MODEL NO.: 7L- 5085 
SERIAL NO.: . ..m.s -u 6 ~78 CALIBRATION DATE: t /%.rh 
BY: el,& PeELILl(p3 Ck DUE DATE: 2 leCja3 

FCTN GEN MFR: -ma MODEL NO.: 7t - soe5 
SERIAL NO.. n-&0000~~78 CALIBRATION DATE; Z/rs-/Qr 
BY: pA,oooP~~tu~ crrr DUE DATE: c/ze /03 

SYSTEIW SETTINGS: 
GAIN: 
FILTER: 
RANGE: 
DELAY: 
STACK: 1 (STD) 
PULSE: 
DISPLAY: 
SYSTEM: DATE = CORRECT 

I 

. b bws*r 
“PI- .A. LA 

TIME 4/ I& /a-L 2: 5% ?c 

PROCEDURE: 
SET FREQUENCY TO lOO.OHZ SQUAREWAVE WITH AMPLITUDE APPROXIMATELY 
0.25 VOLT PEAK. RECORD BOTH ON DISKETTE AND PAPER TAPE. ANALYZE AND 
PRINT WAVEFORMS FROM ANALYSIS UTILITY. ATTACH PAPER COPIES OF PRINTOUT 
AND PAPER TAPES TO THIS FORM. AVERAGE FREQUENCY MUST BE BETWEEN 
99.0 AND lot.0 HZ. 

AS FOUND /o-J- 0 AS LEFT IhO. 

CALIBRATED BY: df 1#/01- 
DATE SIGNATURE 
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MOISTURE CONTENT 

PROJECT NAME PROJECT NUMBER 

Bechtel Jacobs Paducah 783208.00410000 

ETDC-9999 CCGTSBOl SS08 13.3 11.7 88.3 _ 

ETDC-1OWO CCGTSBOlSSll 64.4 39.2 60.8 
ETDC-10001 CCGTSBOlSSlS 55.4 35.7 64.3 
ETDC-10002 CCGTSBOl SS19 66.4 39.9 60.1 
ETDC-10003 CCGTSBO2SSO3 24.6 19.7 80.3 
ETDC-10004 CCGTSBMSSO5 23.3 18.9 81 .l 

ETDC-1 ooO5 CCGTSBO2SSO9 14.6 12.7 87.3 
ETDC-10006 CCGTSBMSSl5 17.9 15.2 84.8 __ 
ETDC-10007 CCGTSBO2SS19 21.6 17.7 82.3 --. -- __. . . . . . - 
ETDC-10008 CCgTSBO2SS22 22.8 18.6 81.4 
ETDC- 1 ooo9 CCGTSBO2SS24 56.9 36.2 63.8 
ETDC-10010 kGTSBO2SS27 67.6 40.3 59.7 

I 
ETDC-10014 t CCGTSE?%%%d--’ 30.0 I 23.0 T- 77.0 -- _,..~- 
ETDC-10015 CCGTSEXI3SSl9 62.6 38.5 61.5 ._.. -.I-.--- 
ETDCl 00 16 CCGTSBO3SS23 21.3 17.6 82.4 

. 

ASTM D 2216 results are based on dry sample weight. 

SW846 results are based on wet sample weight. 
Solids content is determined by subtracting the SW846 moisture (%) from 100. 



-- 
MOISTURE CONTENT 1 

PROJECT NAME 

Bechtel Jacobs Paducah 
PROJECT NUMBER 

783208.00410000 

_~- 
ETDC-10020 CCGTSBOtil b 15.0 -...- 13.0 87.0 
ETDC-10021 CCGTSBO5SS14 23.8 19.2 80.8 

ETDC- 10022 CCGTSBO5SS18 23.7 19.2 80.8 

ETDC-10023 CCGTSBO5SS19 66.2 39.8 60.2 
ETDC- 10024 1 CCGTSBO5SS2 1 or 62.3 I 38.4 I 61.6 .~ 

ETDC- 10029 CCGTSBO6SSOB 29.2 22.6 77.4 

ETDC- 10030 CCGTSBO6SSOb 22.0 18.0 82.0 

ETDC-10031 CCGTSBO6SSlO 13.3 11.7 88.3 

ETDC-10032 CCGTSBO6SS14 16.3 14.0 86.0 

ETDC-10033 CCGTSBO6SSl8 
-- 

17.8 15.1 84.9 

ETDC-10034 CCGTSBO6SS20 
--- 

11.2 10.1 89.9 -..-- _-- -.... -.- 
ETDC-10035 CCGTSBfXSS22 66.7 40.0 
ETDC-10036 CCGTSBO6SS23 

e.- 
-.-- 18.8 15.8 84.2 

ETDC- 10037 CCGTDEU2SSO3 - 18.7 15.8 84.2 

ETDC-10038 CCGTDBO2SSO7 --. 
cc~~so2ssi , 

- 
21 .7-’ 

-... . 
‘- ETDC-, oo39 17.8’ 82.2 - . 

ElDC 10040 
- _ 

CCGTDBO2SSl4 19.9 16.6 a3.a 

ASTM D 2216 results are based on dry sample weight. 

SW846 results are based on wet sample weight. 
Solids content is determined by subtracting the SW846 moisture (%) from 100. 

-- _I 
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MOISTURE CONTENT 

PROJECT NAME PROJECT NUMBER 

Bechtel Jacobs Paducah 783208.00410000 

ETDC-10042 CCGTOBO2SS19 21.5 17.7 82.3 

ETOC-10043 CCGTDB02SS21 24.7 19.8 80.2 

ETDC- 10044 CCGTDB02SS24 18.7 15.8 84.2 

ETDC-10045 CCGTDB02SS27 21 .o 1.7.3 8207 
- ETDC-10046 CCGTDBO2SS30 61,4 38.0 62.0 __..._... -- 

ETDC-10047 CCGTDBO2SS31 66.7 40.0 60.0 

ETDC- 10048 CCGTDBO2SS32 60.0 37.5 62.5 -.--. ---. 

ASTM D 2216 results are based on dry sample weight. 

SW846 results are based on wet sample weight. 
Solids content is determined by subtracting the SW846 moisture (%) from 100. 

: 



‘ATTERBERG LIMITS 
ASTM D 4318 

PROJECT NAME: 

BechtelJacobsPaducah 
PROJECT NO. 

783208.00410000 

ATTERBERG LIMITS RESULTS 

‘NP=Nonplastlc 

PLASTICITY CHART 

I .- I. 
MH or OH 

w.. 

LIQUID LIMIT 
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AlTERBERG LIMITS 

k ASTM D 4318 

PROJECT NAME: PROJECT NO. 
Bechtel Jacobs Paducah 783208.00410000 

AlTERBERG LIMITS RESULTS 

I 

Z-1 0010 0 CCGTSBO2SS27 
t 1*,1 I, 

90 :-..M”. 

111 + CCGTSEKI3SSO4 .31 20 11 CL 
112 0 CCGTSEIO3SSO7 1 .m lh l/l 0, ETDC-1 OC 

ETDC-10013 i CCGTSBO3SSll 
-- I” m-s I 
21 12 9 

ETDC-10014 
I ;; .--. 

CCGTSE!Q3SSl7 43 71 37 f-l 

ETDC 

‘NP=Nonplostic 

PLASTICITY CHART 

U *--- ---- -. -- ! f j ] f 1 

0 10 20 30 40 so 60 70 80 90 loo 110 

LIQUID LIMIT 



PROJECT NAME: PROJECT NO. 

Bechtel Jacobs Paducah 783208.00410000 

AlTERBERG LIMITS RESULTS 

PLASTlClti CHART 

0 10 20 30 40 50 60 70 80 90 loo 110 

LlQUlD LIMIT 



PROJECT NAME: PROJECT NO. 
Bechtel Jacobs Paducah 783208.00410000 

AITERBERG LIMITS RESULTS 

: 

. 

‘NP=Nonpbfc 

PLASTICITY CHART 

60 -i-----I-~ .* I 1 
TPLfNE -A- LINE 

t-+----t---+-- 

pJpEbwt* 
. -- 

LIQUID LlMlT 

,I. 



. 

AlTERBERG LIMITS 
ASTM D 4318 

PROJECT NAME: PROJECT NO. 

Bechtel Jacobs Paducah 783208,00410000 

AlTERBERG LIMITS RESULTS 

-- 

~kb~3d7 -: n 1 CCGTDBO?Wl 97 70 27 MH 
CCGTDBO2SS32 90 63 27 MH 

PLASTICITY CHART 

‘NP=Nonpiastic 

-I- 
=A” LINE 

-- 

0 10 20 30 40 50 60 70 80 90 loo 110 

LIQUID LIMIT 

. 



SPECIFIC GRAVITY 
ASTM D 854 

PROJECT NAME: 

Bechtel Jacobs pgcjucah 
PROJECT NUMBER: 

783208.00410000 

I‘ flpC-9997.. -1’ CCGTSBOlSSO3 ixlul3 
-VI OQ I t I DC-9998 C~~GTSBOlSStM . 2.62d 

EiDC-9999 CCGTSBOl SSO8 2.6705 . 

ETDC-loo00 _ - CCGTSBOl SSl 1 2.5821 

ETDC-10001 CCGTSBOlSSlS 2.6491 

ETDC-10002 CCGTSBOlSS19 2.5628 

fmC-loco3 _, CCGTSBO2SSO3 2.6769 

ETDC-plO4 CCGTS602SSO5 2.6825 

ETDC-1 a305 CCGTSBO2SSO9 2.6227 

ETDC-loo06 CCGT!W2SS15 2.6698 

ETDC-10007 ._ CCGTSBO2SS19 2,970O 

mx-lam CCGTSBO2SS22 2.6686 

ETti-10009 - CCGk302SS24 
- __ 

2.5848 

ETDC-10010 2.6028 -.. 
ETDC-10011’ 

.-_. CCGTSBO2SS27 _ 
CCGTSBO3SSO4 2.6977 - 

ETDC-10012 2.4683 - 

El-DC-l(X)13 . 

~CGTSEKXSSO7 - 

CC‘GTSBO3SSll 2.6614 

_ ETDt-10014 1 CCGiSBO3SS17 . 2.5485 -’ 

ETDC-%I 15 CCGTSBO3-ti 19 2.2488 . 
ETDC-lOOld CCGTSBo3SS23 ‘. 2.381 i 

- . 



I SPECIFIC GRAVITY 
ASTM D 854 1 

PROJECT NAME: PROJECT NUMBER: 

Bechtel Jacobs Paducah 783208.004 10000 

I 2.6445 
05sso6 2.0675 

~-~- 
ETDC-10019 CCGTSE3 
ETDC-IO&?0 CCGTSsossSl~ 2.3635 
ETDC-10021 CCGTSBDSSS- - 

I I 
~~ 

ETDC-10022 CCGTSBO$!X 
ETDC-lm23 CCGTSBO!%Sl9 2.2404 “_ ,_ _ 
ETDC-10024 CCG~SBO5SS21 2.2337 
ElDC-10029 -. CCGTSBO6S!@Z 
ETDC-10030 CCGTSB&X$Ot 
ETDC-10031 

ETDC-10032 

ETDC-10033 - . 
FTDC-10034 . .- - 

I 2.6487 
1 2&m --I 

-.-. , v 

ETDC- 10038 CCgTDB02SSO7 - .- ~. 2.6276 --.- 
ETDC-10039 CCGTDB02SS 11 2.6267 

ETDCiOO40 - CCGTDBO2SS14 .-, -’ 2.6274 

. i 
:: 

. 

,f--K~ . 
.i 



--_ .._ _ _ _‘b 

PROJECT NAME: . PROJECT NUMBER: 

Bechtel Jacobs Paducah 783208.004 10000 

ETDC-loo43 I CCGTDBO2SS21 I 2.6613 --. 
ETDC-1 al44 CCGTDBO2SS24 2.6358 
ETDC-10045 CCGTDBO2SS27 2.7770 
ETDC-10046 CCGTDBO2SS30 2.5341 ,-- - 
ETDC-10047 1 CCGTDBO2S31 I 2.5219 

--I . --- I 
--- 

t 

-- I -.-- - --- t .----_ I _--.-- 
.-- 1 -._- ..-.--- --- 

1’ - -. -- 
-F 

-.__--- --.- -1 - -. .--- _---. -.-. -. -+ .---.- 
_____--.. -t.----- .-.--“---‘, -..--. 



Page 5 of 99 
Jana White 
Bechtel Jacobs Company 
March 29, 2002 
IT Project ID: Bechtel Jacobs Paducah 
IT Project No.: 783208.00410000 

IT GEOTECHNICAL 
LABORATORY - - 

OAK RIDGE, TN 
(865) 482-6497 

BULK DENSITY/DRY DENSITY 
EM-1 11 O-2-1 906, APPENDIX II I . 

PROJECT NAME: Bechtel Jacobs Pad PROJECT NUMBER: 783208.0041CXXO 

ETDC-9934 CCGTSBOSSTO3 1 2.8785 1 2.8593 614.55 23.0 126.7 103.0 
3510 594.78 25.9 124.3 98.7 ETDC-9935 CCGTSBOSSTCU 2.8570 2.i 

ETDC-9936 CCGTSBOJSTOC, 1.6465 2.8538 252.67 59.8 91 A 57.2 
ETDC-9937 CCGTSBO3STO7 1.3797 2.8700 225.33 59.6 96.2 60.3 
ETDC-9938 CCGTSBO3STOS 3.3220 2.8877 531.77 56.1 93.1 59.7 

I I I I I I I 

Moisture content calculated by ASTM D 22 16 based on sample dry weight. 

Bulk density is the weight of wet sample divided by the volume of the wet sample (as-received). 

Dry density is the weight of the dry sample solids divided by the volume of the original sample. 



.----. : 

BULK DENSITY/DRY DENSITY I 
I EM-l 110-2-l 906, APPENDIX II I 

PROJECT NAME: 
Bechtel Jacobs Paducah 

PROJECT NUMBER: 

783208.cmlam 
. I . 

Molsfure content calculated by ASTM D 22 16 based on sample dry weight. 

Bulk density is the weight of wet sample divided by the volume of the wet sample (as-received). 

Dry density is the weight of the dry sample solids divided by the volume of ihe original sample. 



BULK DENSITY/DRY DENSITY 
EM- 111 O-2-1 906, APPENDIX II 

PROJECT NAME: PROJECT NUMBER: 

Bechtel Jacobs Paducah 783208.CKl41 ooo0 

Moisture content calculated by ASTM D 2216 based on sample dry welght. 

Bulk density is the weight of wet sample divided by the volume of the wet sample (as-received). 

Dry density Is the weight of the dry sample solids divided by the voiume of the original sample. 
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PARTICLE-SIZE ANALYW 
ASIM D 422 

hoiect Nome fkhtet Jacobs PO&C& Cliit Sample No. CCGTsBo1SSO4 

Project No. 783208.0041oooO IT Lab Sampte No. ETIX-9998 

Spaclfk GrW ~2.4290 Mob Gmtent t 22.5% 

SlEVE ANALYSIS 

H 
Y 
D 
R 
0 
M 
E 
1 
E 
R 

0.4% Gravel 12.2% sand 87.4% Sut/CIay 

Bechtel Jacobs Paducah 

1003 Ice IO 1 0.1 0.01 0.001 Ocool 

PARTWE SIZE, mm 

awn SAMPLE ~0.: CCGTSk30i ss04 L! LAB SAHPLC HO.: ETOC-8998 
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PA RTiCl E-SiZE ANAL YSlS 
ASTM D 422 

Pwjsct Name Becktel Jo& Paducah 

Rojes! No. 7N208.NM l.KrJY 

sp3cinc Gtovtk,Q :2.5921 

Cllenl9mpb No. CCGIWJlSSI I 

I1 Lob gample No. EIOC- lX)Xl 

Mois’ure Content = 64.4% 
‘o;aedr.n~yro-rple wclgnl 

SfEVE ANAL YSIS 

HYDROME~RANALYSIS 

H /ii’“’ 

Y 
D 

O.LXb9 --. -. .-_ 

l-l OCW-5 

0 0.01739 

N 

0.01134 
E 
r 
E 
n ~ 

O.WlX9 

O.MYX3 

0.03429 

Percent 

Flrlef 

82.2% . .- 
81.2% 

72.5% 

~ 

64.8% 

58.0% 

52.2% 

f&l% 

37.7% 

22.2% 

9.x6% SIl/C!af 

Bechtet Jacobs Paducah 
U.S. SrANOARD SINE SIZES HVOROMEIER 

w ,’ v II ?a- $v- a. 

103 

IO 

IJ 

lm3 Ice IO I 0.1 0.01 O.cQl 0ik.U 

PARTICLE SIZE. mm 

CLIENT SAMPLE MO.: CCOTSBOl SSt 1 II ue S~WPLENO.: ETOC-ICOo 
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PARUCLE-StZE ANALYSlS 
ASTM D 422 

Bechtel Jacobs Paducah 
U.S. SIANOARD SIEVE 3lZES HYDROMETER 

IY r’ t 19 zl”I’ ,c ,a en c4,i‘*lll- .rnlr., 

Fxlecl Idome Bechtel Jocabs tk%xu> Clsnt Sample No. CCGlSS3is509 

hject No. 783za.ctmh.xx3 II Lob SampY, NO. ETDC-l(IJ6 

H 
Y 
0 
R 
0 

~ 

I.4 
E 
1 
i 
R 

HYDROlUElERANAiYSIS 

005174 19.1% 
. .- ..- 

0.0X69 
4 

IV.IX 
_ - 0.02314 19.1% 

0.3lZdl I8.74 -. 

22.C% Grovel 53.6% Sold IPAR Sii)/Clcty 

llm to1 IO I 0.1 o.ot 0.001 0co11 

PARTICXE SIZE, mm 

CUSIU SAMPLE HO.: CCGTFjBO2SSOS Ir LAB 5AMPLE MO.: ETDClOZOS 

1 , 1 1 ORU’EL 1 swta I 1 
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PARKiS-SIZE A NAlYSlS 
ASTM D 422 

FYojnct No. 783m.wl10330 II Cob Sample No. ElDIIc<x)7 

C 
0 
A 

I n 
s 
E 

HYCJROMfERANALYSlS 

I 

Bechtel Jacobs Paducah 
US. STANOARDSIEVE SIZES HYDRONElEfQ 

11 0 I’ w Y,. w I. 

Ilxu IW 10 I 0.1 0.01 0.M 1 O.oMI 

PARTICLE SIZE, mm 

CLIMSIU1ILENLk CCGTSRO2SSl9 IlCIB SAMPLE NO.: ETDC.10007 

# 

\ 

P 
-1 



: 
4LJ 

462 
1890 

l2 
12/ 

47 

Y
 

t-i--I--C
-l--W

I 
C

 i 

! 
I 

! 
! 

! 
! 

1 
! 

! 
! 

! 
Ls 

Ill 
I.1 

.. 
_.. 

-. 
..- 

:; 
- 

I 
I 

I 
I 

I 
‘- 

L. 
. 

II-I 
I 

I 
I 

I1 

-.-.- 
.- -.. 



PARflClE-SIZE ANAlYSlS 
ASTM D 422 

ProJect Nome @echle! Jocch Paduc& Cleft1 Sample No. cCGIs?as24 

?roJect No 7rlaxre.a)41ano II Lob Sorr+zle No. EICGICtX9 

Bechtel Jacobs Paducah 

HYDROMETER ANAlYSB 

I Oiarceler 
. 

mm Fit-df 
H ’ 0.07316 22.3% 
V 
0 

wx22 I 19.2% 

Q O.Mb99 ‘- 18.2% 

0 0.02?48 17.2% 

fial -- 0.0l.280 11.1% 
E O.OYw? - 

* 3 
iO.l* 

E 0.033?2 1O.H 

R O.al487 ax 

0.03333 4.1% 

I- ~- -- i O.alI47 4.1% 

3.0% Gfsv~l 74.3% SWd 25.7% sil?/cluy 

I: 

I 0.1 0.01 O.OOl O.WOI 

PARTICLE SRE, mm 

QIENISAMPLENQ.: CCGTSBCQSS24 



Plc(ecI Name f?echIel Jacobs Foducah 

RO$Ct NG. 7A?206.W4 10X0 

Clenl Sample No. CCG7SBIySS27 

II Lab%xn~ehu. EIOC-KU\0 

SIEVE ANALYSIS 

Clow.elef I Pefoent 

n8m 
H 0.07255 
‘f --- 
0 

O.Ml67 

n - 0.016Kl - 

0 0.01 e40 
I,4 D.01356 

I 
cI.omo - - 

E o.@M73 

R 0.03478 a.% - 
o.cosYJ .” 4.9% 

t am396 4.9% 

Bechtel Jacobs Paducah 
U.S. STANDARD SIEVE SIZES HYDROMEIER 

0’ Y a. I c ,w *v u .lo*nr 

1oM Ico 10 I 0.1 0.01 Q.MI OCCOI 

PARTICLE SIZE, mm 

CLIENI SAMPLE ND.: CKiTS~2SS27 
8l IA6 SANPLEWO.: ETCICICOIO 

WE G1ac4 74.a% r,nd 22.0% Sill/Clov 



PARTICK-SIZE ANALWS 
ASiM D 422 

Pfojecl Noma @echld Jacch ?od~coh Clint %tn~le IIkx CCGlSEOKj34 

PtoJe~I No. 7mxaKkl lco33 II Lob Sample No. RDC- 101 1 

soectfic Grc’Aty ~2.6577 

SIEVE ANA1 WS 

1 Save ~Dlotnektr~ Percent u 

Ho. mm Fk?er 

F a2a 0.010 99.2s 
t MO 0 f25 90.7% 

P’ 160 0.2SO 90. I% 
E 

trm 0.149 97.6% 

11143 0.w 97.3% 
n7m OtlM 97. IX 

HYDROMEIER ANALYSIS 

I 
I 

Clofneler 
mm 

H o.c&al 
Y 

Cl o.0731 n O.az7El 74.791 

.. 0 0.01571 4.4% 
fvl 0.01’36 36.2% 
E 
1 

0.03970 31.3% 

E 0.03525 261% 

2 0.03447 22.b% 

0.0X!& 20.0% 

0.03379 17.4% 

0.1% Gfcrx4 2.9% Sar>zl 97.1% Sill/Ctay 

t 

Bechtel Jacobs Paducah 
U.S. STANDARD SIEVE SIZES HYORWETER 

IP c , II 

10 

0 

lKh3 1Kt 10 I 0.1 001 0.001 0.0331 

PARTICLE SIZE, mm 

CLIENNI S~MPLP tto.: CCOTSW3SS34 I7 l.Att SAMPLE NO.: RCXT-1031 I 



PARTICLE-SIZE ANALYSIS 
ASTM D 422 

Project Name Bechtel Jacobs Paducah 

Project No. 783’ZOB.C~3l1Mxx) 
-. 

2. 
Specific Gravliy : 2.4633 

Cknt Sample No. CCGTSKJ3SSO7 

11LabSampleNo. ElDC-lM12 
COflOCted 

Moisture Content = 20.9% 
basadcndrvsxr0eweight 

SIEVE ANALYSIS .. 

F 
I 

I N 
E 

HYDROMETER ANALYSIS 

H 
Y 
D 
R 
0 
M 
E 
1 
E 
R 

I Diameter Percent 

mm Finer 

0.3% Grovel 8.2% Sand 91.5% SiltlClcrv 

Bechtel Jacobs Paducah 
U.S. STANDARD SIEVE SIZES HYOROHETER 

,* 

la30 1W 10 

CLIENT SAMPLE NO.: CCGTSE303SS07 

1 0.1 0.01 OMl o.al31 

PARTICLE SIZE, mm 

IT LAB SAMPLE No.: ETDc10012 



PART/CL E-SlZf A NAlYSfS 
ASTM D 422 

~Ioj~zA Name OechlelJacobs Padxah 

ProjA MD 763roc\e.%141cc(?o 

client Wr,ple M. CCGlSfMXWI 1 

R iob Sample No. ROC-NY313 

SlEVF AN 

HYDROMEKR ANALYSIS 

I 

H 
Y 
0 
n 

0 

kl 

I 
E 

I 

x 

mm I Fnef 

. I I 
-_ - 

.- _. 
0.02 iJB 45.5% -__ 
0.012&t 

o.axi9 

0.03455 _.-, . 
o.cco23 

%I% Sand 5!8.5% SIR/Cloy 

q echtel Jacobs Paduczih 

IO 

0 

loal 103 10 1 0.1 0.01 o.co I O.CCOl 

PARTICLE SUE, mm 

CLIENI ~PLC?NX: CCCTS801SSlt n IA6 SAMPLENO.: ETOC.tCOI1 



PARTiClE-SIZE ANALYSIS 
ASTM D 422 

Fw&t Name EechlelJocobr Poduoa? Clbnt bmpb No. CCG1SftD3lli 

PlOj.sCl NO. ?832awl IcKm it abSomgeNo. EiDCXO~4 

SIEVE ANA1 YSIS 

20 

HYDROMHE~ ANALYSIS 

Bechtel Jacobs Paducah 

H l- 
0 
A-l 
E 

mm 
H o.osta8 v - 
D -. 0.04123 

2 ~_ O.Kv~2 

0 

t- 

0.0193s 
A-l 0.01177 E -.. -.. 

1 
O.Cllw4 

E 0.0X1 6 
a 0.33643 -. 

Finer 

84.3% .-- 
63.5% 

74.9% 

762% I 
59.0% 

52.4% 

Mti 
40.3% 

353% 
Z&IX 1 

0.0% GfUrel 6.0% smd 92.0X Stt/Cloy 

10 

0 

Km Its 10 I 0.1 0.0 t O.&X OOODI 

PARTICLE SIZE, mm 

CClENl 8ANPLE 110.: CCGTSEO3SSt7 
ITLAB SAMPLEHO.: ETDC-iOOl4 

i 
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PA RllCLE-SIZE ANALYSIS 
ASTM D 422 

Project Name Bechtel Jocobs Pcducoh ’ CXent Sample No. CCGlSBO5SS14 

Project No. .; 7~2QL3.0041~ 

‘A 

ITbbSomple No. EIDC-10021 
COlYWtSd 

spedtic Grmity * 2.4570 MoMueContent = 23.8% 
baradmdyrarplemt 

‘... 

SEVEANAlYSlS “.’ 

HYDROMEERANALWS 

Diameter percent 

mm Flner 
Ii 

15.5% Grovel 50.2% Sand 26.3% SWCIW 

Bechtel Jacobs Paducah 

loo0 100 10 1 0.1 0.01 O.CUl O.mol 

PARTICLE SIZE, mm 

CLIENT SAMPLE NO.: CCGTSBO5SS14 R LAB SANPLE NO.: f3oC-10021 

: 
” I. 
D 
c 
I 
* 

- 
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PARTICLE-S-SIZE ANALYSIS 
ASTM D 422 

Prcjecl kme @echtd Jaca’tx Padutch Clenl Sample No. CCGfWX.!3IO 

Pfcwl lib. Ie3~Am Icaxl II Lob Sa-no’e No. EIDC-Idol 1 

HYDROIUETERANALYSIS 

olarrelw Percenl 

rrnl Rner . 
H I 
Y t- -. -vt 

7.4% ecve1 32.5% swlcl e0.1a SII/Clo), 

. 

1 : 

, . 

, . . . . 

Bechtel Jacobs Paducah 
U.S. STANDARD SIEVE SIZES HYOAOMETER 

w 0 4’ IA’ * )I\’ #I 

Km la, 10 I 0.1 oa1 0.03l 0.co31 

PARTICLE SUE, min 

VetEN1 8AMPl.E No.: ccGTsB@sss 10 lr LAB IAUPLE NO.: ETDC.lOOM 

1 
1 
I 
i 
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1890 
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47 
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PARK1 E-SIZE DISTRIBUTlON 
ASTM D 422 

Project Name Bechtel Jacobs Paducah 

Project No. 783208.004 10000 

Field Sample No. CCGTSBO6SS20 

IT Lab Sample No. ETDC-10034 

Moisture Content : 11.2% 
hasad on dry sample weight . 

SIEVE ANALYSIS 

Sieve Diamete 

I 1 Percent 

No. mm Finer 

F 
I 

N 
E 

>. 
Sieve Diameter Percent I 

No. mm 1 
piner ‘. - 

#20 0,850 1 7.2% I 

MO 0.425 A.O% 
-Gil ‘.. 0.250 1.9% 

-. #lOO 0.149 1.5% ..- 
#140 0.106 1.4% 

- .-.. 
..- 

#I200 0.075 1.2% 

DISTRIBUTION CURVE 

10 1 

PARTICLE SIZE, mm 
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PARTJCX-SIZE ANALYSJS 
ASTM D 422 

Rujacl Nzma Bschlel Jacobs Pdtiah Client Sum@9 No. CCGTQf02ss[u 

i=wJ~ct NG. 7~320a.coQma II lab Sample N3. EiDC-IC037 

Clameter 

mm 

Percent 

Finer 
I 

0.05167 73.3% 

OWJYII 68.l.s - . . _ 
O.ol~a2 4S.&% 

ODn33 37.6% 

O.OYlWXl 33.4% I 
__ -, O.cKtb5? 25.0% 

O.oo390 19.7% 

OSX324 17.9% 

O.CDl25 14.3% 

Bechtel Jacobs Paducah 
U.S. STANDARO SIEVE SIZES HVDROMElER 

c 
. . 

II c 1 I.,. ,v YI ,. a,.,. 

. 

IO 

CUEYl SANPLE NO.: CCGTD302SW3 

I 0.1 0.01 O.COl CiKJl 

PARTICLE SIZE, mm 
. . 
P 
I., 

RUB SM”CLL NO.: ETOC-Ia37 

I., 
w 

. . 

* ,.’ 
. .*. 

,<. 

. 
. . i 



Bechtel Jacobs Paducah 
U.S. STANDARD SIEM SIZES HYOROUETER 

w c 2 IS W’ H I4 

PARIYCLE-SIZE ANALYSIS 
A!WUDJ¶Z? 

Project Nome Bechtel Jocobs Podcoh Client Scmple NO. CCGTDB02SSO7 

RoJect No. 7832DW341Mxx) IT lob Sample No. ElDC-10038 

sQ3cmc Gmey I2.627b Mo!&~m Content = 24.3% 1 
b=dMblromPkW 

SEVf ANAL E/S I 

HYDROMElERANALYSiS 

Dlometef Percent 

mm Fher 
H 

OXA 90.6% 

0.02797 63.7% 

0.01847 71.8% 

0.01172 52.2% 

O.WB48 45.3% 

0.c0611 40.4% 

O.COW 35.4% 

O.oo306 335% 

0.1% Gravd 6.8% sand 93.1% slit/cloy 

w 

80 

0 
loo0 100 10 1 0.1 0.01 0.031 O.UQl 

PARTICLE SIZE, mm 

CLIENT SAMfLE NO.: C’33-rDB02SS07 !Y LAB SAMPLE NO.: mx-1owB 

‘)- . . f 3 _ ) 5. :. 
. . 



PA R71CL E-SIZE ANALYSIS 
ASTM D 422 

Bechtel Jacobs Paducah 
U.S. STANDARD ?)IEVE SIZES HVDROME7ER 

tr c >’ \c *.a 3w I, 

PtOjeCl Wm-re dechtd Jacob paducoh Client Sampie No. CCGlD@OZSl I 

Pfojoc; MO. 783;*81334lrn Rlob5ampleNo. ElOC-IMUP 

HYOROMlElERANAlYSIS 

l-4 
V 
0 
R 
0 

I 
M 
E 
1 
E 
R 

I Percent 11 

t 0. I 0.w O.O.ll O.Ccol 

PARTt CLE SIZE. mm 

OLtENI MMfLE NO.: CCGTDBQzSSl t 
II IAl &WP~EMD.: ETDC-ICKW 
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PARTlCf f -SIZE ANALYSIS 
ASTM D 422 

PioJec: Hams 3echlel Joc.& Pa&c& Clent Zamtde No. CCGt’DBlZSj 17 

ProJect Ho. 783-LX&Wt I Woo It lob Sample No. ElDC-IOM I 

SlEVE ANALYSIS 

HYDROMETER ANALYSIS 

I I Oiameter I Percent 11 

D.Cl3916 

O.@XlGU 

O.Wt2 1 -. . 
o.ow?b 
O.WiZb 

M.i% 

56.3% -... 
50.0% 
447% 
357% 

, 

0.2% Glad 15.1% hrd e4.796 sin/my 

! 

Bechtel Jacobs Paducah 
U.S. STWJDARD SRVE SQES HvOAOMnER 

‘I t* 
i 

- 

I 0.1 001 i3.w 1 0.lD.M 

PAATICLE SIZE, mm 

OLENl MM0f.E Na: CCGTOBO2SSt7 
lrl.Al) MWPLE IM.: ETDC-lC0t1 

. - 

‘. I .- 
. 



/JARTlCff-SIZf ANAlYStS 
ASTM D 422 

Project Nat-w+ Berhle’ Jacc-‘a Pcr3ucair CIeni Sample Ma. CCGICtWS39 

Pmjecl No. 7832lS.r3y1fXBl II lob Sampk 140. ElDSlCOl2 

SKM ANALYSIS 

C 
0 
A 

[ 

R 
s 
F 

tfYOROMETERANALYS/S 

H 
Y 
D 
R 
0 
!*4 
E 
I 
E 
r7 

O.(11Xl0 26.8% 

0.0&?45 24.4% 

o.olm 22.956 -. 
o.om7 21.3% .-. 
O.OXiQ 19.7-s; 

b.oosl35 17.3% _.. 
o.m21 15.8% 

O.Col ib 11.ax 

63.3% Sand 29.6% Sit/Cloy 

90 

IO 

Bechtel Jacobs Paducah 

0 
lcm lco 10 I al 0.01 OD31 00331 

PARTICLE SIZE, mm 

CLIENf9AMPLE NO.: CCGTOBOZSSIQ IT LAB SAMPLENO.: ETDC- 10042 



PARRCLE-SIZE ANAlYSlS 
ASTM D 422 

Ptci-ia-? Nora lMxhlelJacobr Padueoh Clenl Sample hb. CCGIDeO2SSLI 

SIISVEANALYSIS 

1 1 Seee ~Dlmeter~ Percent 1 1 Sieve lDiomelerl i%wxw~I 1 

H 
Y 
D 
9 
0 
Y 
E 
1 
E 
R 

Olamefer 

mm 

Percent 

Flnef 

0 IX GKwel IIS Scf-td 03.4% !3ll/ClU~ 

Bechtel Jacobs Paducah 
U.S. STAHOARDSIEVE SIZES HVOROMEIER 

I,’ Y t $8’ Sf L. ,s 

! 

ICC0 10 

CUEN1SAhRLENO.: CCGTO802SS2I 

1 0.1 0.01 o.aa O.UBl 

PARTICLE SIZE, mm 

IT LAB SAMPLE I* ETDCICC~~ 
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:423 482 1890 # 441 47 

PARTICLE-SIZE DISTRIBUTIdN 
ASTM D 422 

Project Name Bechtel Jacobs Paducah Field Sample No. CCGTD602SS27 

Project No. 783208.004 10000 IT Lab Sample No. ETDC-10045 

Moisture Content L 21 .O% 
bassd on dry sample weight 

SIEVE ANALYSIS 

1 Sieve IDiameter/ Percent 

C 
0 
A 

1 
R 
S 
E 

No. mm 

3” 75.000 -.. 
13 37.500 

Finer 

1aJo% 

100.0% 

..” -” 
I 

i 

I_ . ,_  \  _ 

^ . .  

Sieve Diameter Percent 

F 
I 

N 
E 

1 #200 1 0.075 1 20.5% II 

. 

DISTRIBUTION CURVE 

. 
* 

10 1 

PAdTlCLE SIZE, hn 

,I: 
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PARTICLE-SIZE ANALYSIS 
ASTM D 422 

Pio;ect Nome ikcntal Jocobs Pcdvccrh Client Somple No. CCGTWDSOI 

PrnJecl No. !xx?39.004 103x II lob Sonoh No. EIOC-IC0l7 

SlfVf ANALYSIS 

I r Save Dt3maler Peccenl III 

mm Fiwr 

o.ma5 200% 

.. 0.05llC6 28.1% -- 

o.w.37 262% -... 
0.02W5 2A.X 

0.a lAxI‘ aM% 

0.01017 -.’ Ilt.i\K 

o.c071i- 16.8% 

O.CC~B 15.c% 

om347 IQG% 

o.lw. 

Bechtel Jacobs Paducah 
U.S. STANDARD SIEVE SRES HYOROlI.mml 

IV e P IV 11’ Lc ,, .%a-,: 

i 

1 0.1 0.01 O.WI 0.0331 

PARTICLE SIZE. mm 

CLlENl SLMClthO.! cCGTO802S531 
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HYDRAWC CONDUCTIVITY / PERMEAh=Y 
ASTM D 5084 

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSBol ST01 
PROJECT NO. 783208.004 10000 IT LAB SAMPLE NO. ETDC-9984 

riiGixq’N1”ALI) 
Specimen diameter. cm 7.21 

Specimen length, cm 3.73 Hydraulic .gradient 12.3 
Wet weight of specimen, g. 474.94 381.73 Min. consolidation stress, psi 2.0 
Specimen cross-sect. area, err 40.7731 Max. consolidation stress, psi 3.0 
Water content, % 28.5 24.7 Total backpressure, psi 3.0 . . 
Wet unlt weight, pcf 126.9 . 

Dry unit weight, pcf 98.8 . _ 

Estimated degree of saturatior 111.9 

Estimated spec. gravity of solld 2.65 

ICoeftidients , f.4E-07 1 

PERMEABILITV vs TIME 

9 

t8 

-.-..- I I 
_. _-- 

-a .- 
2 7 ---- 

I 
-_-_ ._ -_ 

I - .-__ 
i 

,:: 

:... 
Cumulati~6’i‘lapsed Tir&~s&onds 

* 



I HYDRAULIC CONDUCTWIN / PERMEABILITY 
ASTM D 5084 

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSBOlSTO2 
PROJECT NO. 783208.004 10000 IT LAB SAMPLE NO. ETDC-9985 

(~)( 

Specimen diameter, cm 7.17 

Specimen length. cm 6.26 Hydraulic gradient. 11.2 
Wet weight of specimen, g, 523.3 1 Min. consolidatioq stress, psi 2.0 
Specimen cross-sect. area, cm 40.4 193 Max. consolidatioh.str&s, psi 3.0 
Water content, % 20.4 Total backpressure, psi 5.0 
Wet unit weight, pcf 129.0 
Dry unit weight, pcf 107.1 
Estimated degree of saturaiior 99.5 

‘Estimated spec. gravity of solid 2.65 

/Coefficient of Permeability, cm/s 4.9E-07 1 

r -_. 

PERMEABILITY vs TIME 1 ._ -. .--- . 
_.----- . -.. ..- \ “I _ .-..- -...- . . - . . - I _. ._ - . - -_- .- , +i!zi~~ 

soooo lcmocl 1SCCUO 250000 3amo 

Cumulative Elapsed Time, seconds 

/__-___-_ -_. . - . _ __ -... - 



I 
HYDRAULiC CONDUCTIWTY / PERMEABILITY 

\ 

\ 
ASTM D 5084 

/ 
PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO, 
PROJECT NO. 

CCGTSBO 1 ST05 
783208.004 1 OCXIO IT LAB SAMPLE NO. ETDC-9988 

c 

picKc-j~[ 
Specimen diameter. cm 7.23 
Specimen length. cm 6.51 
Wet weight of specimen, Q. 

Hydraulic gradient 
404.48 

Specimen cross-sect. area, cm 40.9986 
Min. consolldatlon ptress, psi 

Water content, % 
Max. consolidation jtress, psi 

57.3 
Wet unit weight, pcf 

Total backpressure,‘ psi 
94.6 

Dry unit weight, pcf 60.2 
Estimated degree of saturatior 86,8 

Estimated spec. gravity of solid 2.65 

/Coefficient of Permeability, cm/s 3.3E-05 1 

5.4 
2.0 

: 

2.5 
12.5 ! 

.. 

PERMEABILITY vs TIME 

4ooo SmJ ma2 7axJ 8alo pooo loom 11ooO 12CUO 13coo 

Cumulative Elapsed lime, seconds 

- __- .- --... - 

1 :. 
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HYDRAULIC CONDLJCTIVlTY/ PERMEABILITY 
\ 

ASTM D 5084 
\ J 

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSBO 1 ST06 
PROJECT NO. 783208.0041CXIO0 IT LAB SAMPLE NO. ET&X990 

/-7GEqmI( 

Specimen diameter, cm 7.27 
Specimen length, cm 7.73 4.6 
Wet weight of specimen, g. 

Hydraulic gradient 
488.43 Min. consolidation Stress, psi 2.0 

Specimen cross-sect. area, cm41 -4563 Max. consolidation stress, psi 2.5 
Water content, % 59.6 Total backpressure,‘.psi 12.5 
Wet unit weight, pcf 95.1 
Dry unit weight, pcf 59.6 

.:._ ;: 

Estimated degree of saturatior 89.0 
, Estimated spec, gravity of solid 2.65 

-- 
/Coefficient of Permeability, cm/s 

.., .- 

\ 
3.OE-05 ] 

PERMEABILITY vs TIME 

.xm 7cH30 9oa3 11000 13ooo 1xKQ 17om 19am 21aJo 

Cumulative Elapsed Time, seconds 

-_ _ . ._ -_ 

i 
c Y 

' I 

.--. 
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f 
HYDRAULIC CONDUCTIVlN / PERMEABlllN 

\ 

ASTM D 5084 
L J 

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSBO2STO 1 
PROJECT NO. 783208.00610000 IT LAB SAMPLE NO. ETDC-996 1 

riFii%q~l 
Specimen diameter, cm 7.12 
Specimen length, cm 4.28 
Wet weight of specimen, g. 

Hydraulic gradient 22.4 
497.37 256.5 Min. consolidation stress, psi 2.0 

Specimen cross-sect. area, err 39.8394 Max. consolidation stress, psi 4.0 
Water content, % 28.6 27.0 Total backpressure, psi 3.0 
Wet unit weight, pcf 124.2 
Dry unit weight, pcf 96.5 
Estimated degree of saturatior 106.3 

Estimated spec. gr&ity of solid 2.65 

oeff icient of Permeability, cm/s 3.3E-07 11 

PERMEABILIN vs TIME 

Cumufative Elapsed lime, seconds 



HYDRAULIC CONDUCTIVITY / PERlbfEABIliN 
ASTM D 5084 1 

PROJECT NAME: Bechtel Jacobs Paducah CUENT SAMPLE NO. CCGTSB02ST02 

PROJECT NO. 783208.0041 OOOO IT LAB SAMPLE NO. ETDC-9960 

[piGi%-j~l 
Specimen diameter, cm 7.22 ’ 

Specimen length. cm 4.47 Hydraulic gradient 31.5 
Wet weight of specimen, g. 373.82 274.83 Min. consolidation stress, psi 2.0 

Specimen cross-sect. area, cm 40.9938 Max. consolidation stress, psi 4.0 

Water content, % 22.5 23.0 Total backpressure. psi 4.0 

Wet unit weight, pcf 127.4 
Dry unit weight, pcf 104.0 

Estimated degree of saturatior 101 .O 

Estimated spec. gravity of solid 2.65 
N--x .’ i 

[Coefficient of Permeability, cmls 2.7E-07 Ji 

PERMEABILITY vs TIME 

Cumulative Elapsed Time, seconds 

_-.-. -- -. . -. - 

, : 
,---+A 
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HYDRAULIC CONDUCTW‘Y / PERMEABILITY 

\ 

ASTM D 5084 

PROJECT NAME: Eechtel Jacobs Paducah CUENT SAMPLE NO. CCGTSEIO2STO3 
PROJECT NO. 783208.004 10300 JJ LAB SAMPLE NO. ETDC-9986 

riT%qjl~ 
Specimen diameter, cm 7.20 

Specimen length, cm 6.63 21.2 
Wet weight of specimen, g. 

Hydraulic gradient 
578,77 287.15 Min. consolidation stress, psi 2.0 

Specimen cross-sect. area, cm 40.6869 

Water content, % 
Max. consolidation stress, psi 4.0 

17.8 18.5 Total backpressure. psi 26.0 
Wet unit weight, pcf 133.9 
Dry unit Weight, pcf 113.6 
Estimated degree of saturatior 103.6 

Estimated spec. gravity of solid 2.65 

ICoefficienf of Permeabfjify, cm/s 

PERMEABILITY vs TIME 

.c 
9 

E 
08 
h 
;7 
x 

--- - i I I .- .. .... -- - 
. - . . . -- . .- 

.--_. I . --.- 
xmo 803oo 130000 ltitoaxl 2Joow Gmlo 33oo[x) jsDoo0 43aYxJ 

Cumulative Elapsed lime, seconds 

- .--_ . . - 
. 

. 



I 
HYDRAULIC CONDUCTWITY / PERMEABiLITY 

\ 

ASTM D 5084 
\ J 

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSB02STOS 

PROJECT NO. 783208.004 loo00 IT LAB SAMPLE NO. ETDC-9989 

riicc-j~l 

Specimen diameter, cm 7.26 
Specimen length, cm 5.79 Hydraulic gradient 6.1 
Wet weight of specimen, g. 362.75 - Min. consolidatio@ress, psi 2.0 
Specimen cross-sect. area, cm41 -45 15 Max. consolidation. stress, psi 2.5 

Water content, % 63.2 Total backpressure, psi 16.5 

Wet unit weight, pcf 94.3 
” .‘. 

Dry unit weight, pcf 57.8 
Estimated degree of saturatior 89.9 

” Estimated spec. gravity of solid 2.65 

[Coefficient of Permeability, cm/s 5.OE-05 1 

9 

$8 

PERMEABILITY vs TIME 

_. -- -_ - -. ..- - .- -- .- .- 
-.---,- 

A 1 .- ._ --.. -. ._ -_ .-._ 
L “-’ 

-. _, .._- _ 1 ‘1. 1 I -- ..I//.. I /I 
3000 5000 7cal moo 11oKl 13mo 1SCXXJ 17Gal 

Cumulative Elapsed Time. seconds 

- -.. 



HYDRAULIC COND~l.i~TtVITY/ PERMEABILITY 
ASTM D 5084 

PROJECT NAME: Bechtel Jacobs Paducah CUENT SAMPLE NO. CCGTDBO2ST07 
PROJECT NO. 783208.CXl41oooO IT LAB SAMPLE NO. ETDC-9979 

pFGi5iqm 

Specimen diameter, cm 7.30 
Specimen length, cm 4.94 
Wet weight of specimen, g. 

Hydraulic gradient 28.5 
90.82 310.33 Min. consolidation stress, psi 2.0 

Specimen cross-sect. area, cm 41.9068 Max. consolidation stress, psi 4.0 
Water content, % 57.8 64.6 Total backpressure, psi 56.0 
Wet unit weight, pcf 27.4 
Dry unit weight, pcf 17.4 
Estimated degree of saturatior 18.0 

Estimated spec. gravity of solid 265 

.---- 

eability, cm/s 
. 

PERMEABILITY vs TIME 

4.9E-07 [ 

1 

Cumulative Elapsed Time, seconds 

-. - -- 



I HYDRAULIC CONDUCT..VITY/ PERMEABIUTY 
ASTM D 5084 

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTDBO2STO9 
PROJECT NO. 783208.00410000 IT LAB SAMPLE NO. ETDC-998 1 

Specimen diameter, cm 7.30 

Specimen length, cm 9.53 
Wet weight of specimen, g. 623.35 

Specimen cross-sect. area, cm 4 1.8243 

Water content, % 57.8 

Wet unit weight, pcf 97.7 

Dry unit weight, pcf 61.9 

Estimated degree of saturatior 91.6 

kstimated spec. gravity of solid 2.65 

Hydraulic gradient 29.6 
Min. consolidation.stress, psi 2.0 

Max. consolidation stress, psi 6.0 
Total backpressure, psi 70.0 

(Coefficient of Permeability, cm/s 1.4E-06 1 

9 

PERMEABILITY vs TIME 

30000 35ocxl 4ooal 45mJ 

‘Cumulative Elapsed Time, seconds 

i 



f 
HYDRAULIC CONDUCTIVITY/ PERlWEABlLlTY \ 

ASTM D 5084 
/ 

PROJECT NAME: Bechtel Jacobs Paducah 
PROJECT NO. 783208.004 1 OOXI 

CLIENT SAMPLE NO. CCGTDB02STlO 
IT LAB SAMPLE NO. ETDC-9982 

Specimen diameter, cm 

(INITIALII~) 

7.32 
Specimen length, cm 6.79 
Wet weight of specimen, g, 463.74 

Hydraulic gradient 20.7 

Specimen cross-sect. area. cm42.0332 
Min. corisolidation stress, psi 2.0 

Water content, % 57.8 
Max. consofida$on stress, psi 4.0 

Wet unit weight, pcf 
Total backpressur& psi 76.0 

101.4 
* 

Dry unit weight, pcf 
_’ 

64.2 
Estimated degree of saturatior 97.3 ._‘.. - 

Estimated spec. gravity of solid 2.65 :_ 

ICoefficienf of Permeability, cm/s 1.9E-07 f 
---- -- 

PERMEABILITY vs TIME 

9 -. 

g &I- -.---_ .__ 

; 7 i 

-..- 

I -wt--.hitrl 

Cumulative Elapsed Time, seconds 

-..-. ___ 

. _- ? 

. . 



f \ 
HYDRAVLlC CONDVCT~VITY / PERMEABILITY 

ASTM D 5084 
\ / 

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTDBO2STll 
PROJECT NO, 783208.004 10000 IT LAB SAMPLE NO. ETDC-9983 

(~~FlNALj 

Specimen diameter, cm 7.31 
Specimen length, cm 5.04 Hydraulic gradient 7.0 
Wet weight of specimen, g. 334 Min. consolldatlon.stress, psi 2.0 
Specimen cross-sect. area, cm41.9117 Max. consolidation. stress, psi 2.5 
Water content, % 50.8 Total backpressure,’ psi 79.5 
Wet unit weight, pcf 98.8 :. ‘.’ 

Dry unit weight, pcf 65.5 
. . i 

Estimated degree of saturatior 88.3 

Estimated spec. gravity of solid 2.65 
?--i 

/Coefficient of Permeability, cm/s 3.2E-05 1 
-._. -. - . 

PERMEABILITY vs TIME 

I 

I 

2m3 4ocn boo0 8acl loo00 12lXCl 14OCO 16CQO 

Cumulative Elapsed Time, seconds 

_-. - . - -. .-. 



Page 6 of 99 
Jana White 
Bechtel Jacobs Company 
March 29,2002 

. %lT Project ID: Bechtel Jacobs Paducah 
IT Project No.: 783208.00410000 

IT GEOTECHNICAL 
_ _ LABORATORY 

OAK RIDGE, TN 
(865) 482-6497 

f \ 
HYDRAULIC CONDUCTIV.TY/ PEh?MEABILlTY 

ASTM D 5084 
\ J 

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSBO3STOl 
PROJECT NO. 783208.0041m IT LAB SAMPLE NO. ETDC-9932 

IriGKqxq 

Specimen diameter, cm 7.24 
Specimen length, cm 6.41 Hydraulic gradient 16.5 
Wet weight of specimen, g. 545.45 Min. consolidation stress, psi 2.0 
Specimen cross-sect. area, cm 41.1188 Max. consolidation stress, psi 3.5 
Water content, % 23.0 Total backpressure, psi 5.5 
Wet unlt weight, pcf 129.2 
Dry unit weight, pcf 105.0 
Estimated degree of saturatior 106.0 
Estimated spec. gravity of solid 2.65 . . 

Coefficient of ,Pe~ea$ili,ty, cm/s 1.4E-tk$ 11 

PERMEABILITY vs TIME 

2Yxo 35&o 40&l 

Cumuiative Elapsed Time, seconds 0 



Page 7 of 99 
Jana White 
Bechtel Jacobs Company 
March 29, 2002 
IT Project ID: Bechtel Jacobs Paducah 
IT Project No.: 783208.00410000 

IT GEOTECHNICAL 
_ _ LABORATORY 

OAK RIDGE, TN :-. 
(865) 482-6497 

I \ 
HYDRAULIC CONDUCT/V/N/ PERMEABILIN 

ASTM D 5084 
\ I 

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSBC%TCQ 

PROJECT NO. 78320&0041oooo IT LAB SAMPLE NO. ETDC-9933 

piGixq~] 

Specimen diameter, cm 7.39 

Specimen length, cm 5.52 Hydraulic gradient 25.5 
Wet weight of specimen, g. 473.63 Min. consolidation stress, psi 2.0 

Specimen cross+&. area, cm 42.8692 Max. consolidation stress, psi 4.0 

Water content, % 20.9 Total backpressure, psl 5.5 

Wet unit weight, pcf 125.0 

Dry unit weight, pcf 103.4 
Estimated degree of saturatlor 92.2 
Estimated spec. gravity of solid 2.65 

ICoeff icient of Permeability, cm/s 3.2E-07 [I 

PERMEABILITY vs TIME 

1ooaJo 12oooO 14am 1dOOOO 1BOOOO 

Cumulative Elapsed Time, seconds 



Page 8 of 99 
Jana White 
Bechtel Jacobs Company 
March 29,2002 
IT Project ID: Bechtel Jacobs Paducah 
IT Project No.: 783208.00410000 

IT GEOTECHNICAL 
LABORATORY - . 

OAK RIDGE, TN 
(865) 482-6497 

,. I 

f 
HYDRAULIC CONDUCT/V/TY / PERMEAB/L/TY 

ASTM D 5084 
L 

PROJECT NAME: 

PROJECT NO. 

Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSB03ST03 
783208.00410000 IT LAB SAMPLE NO. ETDC-9934 

[II)] 

Specimen diameter, cm 7.26 

Specimen length, cm 7.31 
Wet weight of specimen, g. 614.55 

Specimen cross-sect. area, cm - 2 41.4273 

Water content, % 23.0 

Wet unit weight, pcf 126.7 

Dry unit weight, pcf 103.0 

Estimated degree of saturation, % 100.5 

Estimated spec. gravity of solids 2.65 

Hydraulic gradient 14.4 
Min. consolidation stress, psi 2.0 
Max. consolidation stress, psi 3.5 
Total backpressure, psi 26.5 

kaefficient of Permeahilitv. cm/c G fiFAQ II --- ----- --_- -- _ --___---.__- ,, v-.-s.. -.1- “V 
lJ 

PERMEABILITY vs TIME 

1OOOOO 160000 2ooooO 26oooo 3!5oooo 

Cumulative Elapsed Time, seconds 



Page 9 of 99 
Jana White 
Bechtel Jacobs Company 
March 29,2002 
IT Project ID: Bechtel Jacobs Paducah 
IT Project No.: 783208.00410000 

IT GEOTECHNICAL 
LABORATORY - . 

OAK RIDGE, TN :-x 
(865) 482-6497 

HYDRAULIC CONDUCTWTY / PERMEABILITY 
ASTM D 5084 

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSB03ST04 
PROJECT NO. 783208.00410000 IT LAB SAMPLE NO, ETDC-9935 

Specimen diameter, cm 7.24 

Specimen length, cm 7.26 
Wet weight of specimen, g. 594.78 

Specimen cross-sect. area, cm-2 41.1862 

Water content, % 25.9 

Wet unit weight, pcf 124.2 

Dry unit weight, pcf 98.7 

Estimated degree of saturation, % 101.5 

Estimated spec. gravity of solids 2.65 

Hydraulic gradient 38.8 
Min. consolidation stress, psi 2.0 
Max. consolidation stress, psi 6.0 

Total backpressure, psi 27.0 

. 

oeffkient of Permeability, cm/s 4.4E-08 Jj 

PERMEABILITY vs TIME 

9 

130000 130000 230000 

Cumulative Elapsed Time, seconds 

28oooo 33oooo 

- 



Page 10 of 99 
Jana White 
Bechtel Jacobs Company 
March 29.2002 

IT GEOTECHNICAL 
LABORATORY _ - 

OAK RIDGE, TN 
. IT Projeci ID: Bechtel Jacobs Paducah 

IT Project No.: 783208.00410000 
(865) 482-6497 

_ 

,. ._. ^. . 

HYDRAULIC CONDUCTlViTY ;/‘PE.RM&dB/L/?Y 
> 

ASTM D 5084 
\ / 

PROJECT NAME: Bechtel Jacobs Paducah 

PROJECT NO. 783208.00410000 

CLIENT SAMPLE NO. CCGTSB03STO6 
IT LAB SAMPLE NO. ETDC-9936 

Specimen diameter, cm 7.25 

Specimen length, cm 4.18 
Wet weight of specimen, g. 252.67 

Specimen cross-sect. area, cm- 2 41.2681 

Water content, % 59.8 
Wet unit weight, pcf 91.4 

Dry unit weight, pcf 57.2 

Estimated degree of saturation, % 83.7 

Estimated spec. gravity of solids 2.65 

Hydraulic gradient 8.4 
Min. consolidation stress, psi 2.0 
Max. consolidation stress, psi 2.5 

Total backpressure, psi 28.5 

Coefficient’ of Permeability, cm/s l.lE-05 11 

PERMEABILITY vs TIME 

0 2ooo 4mcl 6ooo eooo lOOO0 l2ooo 14ooo 16ooo. 18ooo 2oQoo 

Cumulative Elapsed Time, seconds 
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Bechtel Jacobs Company 
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IT GEOTECHNICAL 
_ _ LABORATORY 

OAK RIDGE, TN ,. ---k 

IT Project ID: Bechtel Jacobs Paducah 
IT Project No.: 783208.00410000 

(865) 482-6497 

HYDRAULIC CONDUCT/V/N / PEl?MEABILIN 
ASTM D 5084 

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSBO3STO8 
PROJECT NO. 783208.0041oooO IT LAB SAMPLE NO. ETDC-9938 

riiGiiqIj1 
Specimen diameter, cm 7.33 
Specimen length, cm 8.44 Hydraulic gradient 4.2 
Wet weight of specimen, g. 531.77 Min. consolidation stress, psi 2.0 
Specimen cross-sect. area, cm 42.2524 Max. consolidation stress, psi 2.5 
Water content, % 56.1 Total backpressure, psi 27.5 
Wet unit weight, pcf 93.1 
Dry unit weight, pcf 59.7 
Estimated degree of saturatior 83.8 
Estimated spec. gravity of solid 2.65 

Coefficient of Permeability, cm/s 

PERMEABILITY vs TIME 

9 

.- -,, 

- 



I 
HYDRAULIC CONDUCT’VIW / PERMEABILITY 

\ 

ASTM D 5084 
\ / 

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSBOSSTOT . 

PROJECT NO. 783208.004 1 IXIOO IT LAB SAMPLE NO. ETDC-9956 

riciEq~1 . 1 -_ . 
Specimen diameter, cm 7.17 

Specimen length, cm 6.52 Hydraulic gradient 21.6 
Wet weight of specimen. g. 535.56 252.21 Min. consolidation stress, psi 2.0 

Specimen cross-sect. area, cm 40.4003 Max. consolidation stress, psi 4.0 
Water content, % 22.8 23.0 Total backpressure, psi 4.0 
Wet unit weight, pcf 126.9 

Dry unit. weight, pcf .~ 103.4 

Estimated degree of saturatior 100.7 

Estimated spec. gravity of solid 2.65 . 

ICoefficient of Permeability, cm/s 1.4E-Q7, J 

f -- 

PERMEABILITY vs TIME 
9 

4tmm saxxxl 6cxxlo3 '7oaxu 

Cumulative Elapsed Time, seconds 
-.. . . . m -. - - _____ . 
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HYDRAULIC CONDUCTlVIN / PERMEABILITY 

ASTM D 5084 
2 

PROJECT NAME: Bechtel Jacobs Paducah CUENT SAMPLE NO. CCGTSf3OSSTO4 

PROJECT NO. 783208.0041CHXKI IT IAB SAMPLE NO. ETDC-9958 

I’N’T’ALI~] 

Specimen diameter, cm 7.26 

Specimen length cm 6.62 Hydraulic gradient 31.9 
Wet weight of specimen, (I. 591.09 262.76 Min. consalidatjon stress, psi 2.0 
Specimen cross-sect. area, cm 41.4032 Max. consolidation stress, psi 5.0 

Water content, % 15.8 15.5 Total backpressure, psi 27.0 

Wet unit weight, pcf 134.6 

Dry unit weight, pcf 116.2 

Estimated degree of saturatior 99.0 
Estimated spec. gravity of solid 2.65 _r-- \ : 

efficient of Permeability, cm/s 7.OE-08 1 

I PERMEABILIIY vs TIME 
! 

9 

Cumulative Elapsed Time, seconds 
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HYDRAULIC CONDUCTWIN / PERMEABILIN 

ASTM D 5084 
. 

PROJECT NAME: Bechtel Jacobs Paducah CUENT SAMPLE NO. CCGTSBOSSTO’L 
PROJECT NO. 783208.004 1 ooo0 IT LAB SAMPLE NO. ETDC-9964 

Specimen diameter, cm 7.21 

Specimen length, cm 5.57 Hydraulic gradient 31.6 
Wet weight of specimen, g. 468.72 355.53 Min. consolidation stress, psi 2.0 
Specimen cross-sect+ area, cm 40.8258 Max. consolidalton stress, psi 4.5 
Water content, % 23.6 23.5 Total backpressure, psi 5.0 
Wet unit weight, pcf 128.7 

Dry unit weight, pcf 104.1 

Estimated degree of saturatior 106.2 

Estimated spec. gravity of solid 2.65 

Coefficient of Permeability, cm/s 1 SE-07 1 
--.--- -_ --.-. - 

---1 

PERMEABILITY vs TIME 

9 -1” -- Wm. _ ..__.__ 

I .-_, 

p-f-- 
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HYDRAULiC CONDUCTWIN / PERMEABILITY 
ASTM D 5084 1 

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSBO5STO3 

PROJECT NO. 783208.004 1 ooo0 IT LAB SAMPLE NO. ETDC-9965 

Specimen diameter, cm 7.23 

Specimen length, cm 5.97 Hydraulic gradient 47.2 
Wet weight of specimen, g. 534.55 252.84 Min. consoildalion stress, psi 2.0 

Specimen cross-sect. area, cm 4 1.0034 Max. consolidation stress, psi 6.0 

Water content, % 13.8 16.1 Total backpressure, psi 24.0 

Wet unit weight, pcf 136.4 

Dry unit weight, pcf 119.8 

Estimated degree of saturatior 96.3 

Estimated spec. gravity of solid 2.65 

Coefficient of Permeability, cm/s 3.2E-08 ]I 
-_-_-_____- -- -- 

PERMEABILITY vs TIME 
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HYDRAULIC CONDUCTIVI7-Y / PERMEABif IN 
ASTM D 5084 

L J 

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSEXXSTOS 
PROJECT NO. 783208.0041OCOO IT LAB SAMPLE NO. ETDC-9959 

11N1T[ALIIwf 
Specimen diameter. cm 7.28 
Specimen length, cm 3.47 Hydraulic gradlent 60.9 
Wet weight of specimen, g. 219.03 226.53 Min. consolidation stress, psi 2.0 
Specimen cross-sect. area, cm 4 1.4692 Max. consolidatton stress, psi 5.0 
Water content, % 60.3 76.9 Total backpressure. psi 20.0 
Wet unit weight, pcf 94.7 
Dry tinit weight, pcf 59.0 
Estimated degree of safuratior 88.7 

Estimated spec. gravity of solld 2.65 

4 . 

.---- --.-. -_-.-- -- 

PERMEABILITY tis TIME 
9 

480000 

-. 

78com 

Cumulative Elapsed Time, seconds 
.- ---_... . . . . 
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I HYDRAULIC COfVDUCTIVIN/ PERMEABILITY 
ASTM D 5084 

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSBO5STO7 
PROJECT NO. 783208.0041oooO IT LAB SAMPLE NO. ETDC-9962 * 

pFiziq~[ . 

Specimen diameter, cm 7.33 

Specimen length, cm 6.73 Hydraulic gradient 41.8 
Wet weight of specimen, g. 426.97 317.22 Min. consolidation stress, psi 2.0 

Specimen cross-sect. area, cm 42.1695 Max. consolidation stress, psi 6.0 
Water content, % 59.1 66.4 Total backpressure. psi 29.5 
Wet unit weight, pcf 94.0 

Dry unit weight, .pcf 59.1 
Estimated degree of saturatior 86.9 

Estimated spec. gravity of solid265 

Coefficient of Permeability, cm/s i AE-07 ’ 1 II 

.- i ------.---- __________ 

PERMEABILITY vs TIME 
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I 
HYDRAULIC CONDUCWUY/ PERMEABILITY 

\ 

ASTM D 5U84 
\ 2 

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSBO5ST08 
PROJECT NO. 783208.004 10000 IT LAB SAMPLE NO. ETDC-9957 

Specimen diameter, cm 

llNrrlACjl/ 
7.27 

Specimen length, cm 10.21 Hydraulic gradient. 3.4 
Wet weight of specimen, g. 646.7 Min. consolidation stress. psi 2.0 
Specimen cross-sect. urea, cm 41.4950 Max. consolidation &ress, psi 2.5 
Water content, % 60.8 Total backpressure, psi 
Wet unit weight, pcf 95.3 

q.5. 
1. 

Dry unit weight, pcf 59.3 
Estimated degree of saturatior 90.0 

Estimated spec. gravity of solid 2.65 

, 

lCoefficient of Permeability, cm/s 1.8E-05 ]I 

PERMEABILITY vs TIME 

0 
2mm 

J---I-..... J1 
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HYDRAULIC CONDLJC7WIN / PERMEABILIN 
ASTM D 5084 

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSBO6STOl 

PROJECT NO. 783208.0041oooO IT LAB SAMPLE NO. ETDC- 10027 

piGiKq(Ij 
Specimen diameter,’ cm 7.14 

Specimen length, cm 7.26 Hydraulic gradient 9.7 
Wet weight of specimen, g. 586.09 Min. consolidation stress, psi 2.0 

Specimen cross-sect. area, cm40.0719 Max. consolldatlon stress, psi 3.0 

Water content, % 26.8 Total backpressure, psi 5.0 

Wet unit weight, pcf 125.8 

Dry unit weight,’ pcf 99.2 
Estimated degree of saturatior 106.4 

Estimated spec. gravity of solid 2.65 

/Coefficient of Permeability, cm/s 9.3E-06 

PERMEABILITY vs TIME PERMEABILITY vs TIME 

11 
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HYDRAWC CONDUCTlVIN / PERMEA#k-iT%’ -’ - 
\ 

ASTM D 5084 

PROJECT NAME: Bechtel Jacobs Paducoh CLIENT SAMPLE NO. CCGTSBO6STO3 
PROJECT NO. 783208.004 1 OXI0 IT LAB SAMPLE NO. ETDC-10025 

[INITIALJI~l 

Specimen diameter, cm 7.27 
5 

Specimen length, cm 4.18 25.2 
Wet weight of specimen, g, 

Hydraulic gradient 
277.95 Min. consolidation Stress, psi 2.0 

Specimen cross-sect. area, cm 4 1.4563 

Water content, % 
Max. consolidation.&.tres, psi 3.5 .I 

58.4 Total backpressure;psi 21.5 i 
Wet unit weight, pcf 100.0 
Dry unit weight. pcf 63.1 

; 
,” 

Estimated degree of soturatior 95.6 
.-Estimated spec. gravity of solid 2.65 

)Coefficient of Permeability, cm/s 
-. ---- 

PERMEABILITY vs TIME . 

I 

9 

17oooo 1POOOO 2lam 23aio 

Cumulative Elapsed Time, seconds 
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HYDRAWC CONDUCT/V/N/ PERMEABILIN 

\ 

ASTM D 5084 
\ I 

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTDB02STO 1 
PROJECT NO. 783208.00410000 IT LAB SAMPLE NO. ETDC-9992 

r7fiizq~l 
Specimen diameter, cm 7.30 

Specimen length, cm 5.55 Hydraulic gradient I 6.3 
Wet weight of specimen, g, 545.91 Min. consolidation,stress, psi 2.0 

Specimen cross-sect. area, cm 41.8757 Max. consolidation stress, psi 2.5 

Water content, % 25.6 Total backpressure, psi 4.5 
Wet unit weight, pcf 146.6 

,. . ..... 

Dry unit weight, pcf .- 116.7 

Estimated degree of saturatior 162.7 

‘Estimated spec. gravity of solid 2.65 

Coefficient of Permeability, cm/s 8.4E-06 ]I 

PERMEABILITY vs TIME 

6 - 
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HYDRAULIC CON5UCTfVIN / PERMEABILITY 
> 

ASTM D 5084 . 

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTDB02ST03 
PROJECT NO. 783208.004 1 OOOO IT LAB SAMPLE NO. ETDC-0993 

piiiq~] 

Specimen diameter, cm 7.30 
Specimen length. cm 6.52 
Wet weight of specimen, g. 

Hydraulic gradiknt 21.6 
565.05 2.0 

Specimen cross-sect. area, cm 4 1.8291 
Min. consolidatidn stress, psi 

Water content, % 
Max. consolidatioti Stress, psi 4.0 

21.4 Total backpressure,‘,psi 8.0 
Wet unit weight, pcf 129.3 ‘.,“. 
Dry unit weight, pcf 106.5 2; 

Estimated degree of saturatior 102.5 

‘Estimated spec. gravity of solid 2.65 

/Coefficient of, gerqeab/lify, cm/s 2.OE-06 ] 

! 

I PERMEABILITY vs TIME 

_- 
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HYDRAULlC CONDlJCTlV/TY/ PERMEABILITY 

ASTM D 5084 
\ J 

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTDB02ST05 
PROJECT NO. 783208.004 10000 IT LAB SAMPLE NO. ETDC-9995 

piGEixq~1 

Specimen diameter, cm 7.33 

Specimen length, cm 6.77 Hydraulic grad&t 5.2 
Wet weight of specimen. g. 423.97 Min. consolidation stress, psi 2.0 
Specimen cross-sect. area, cm 42.1988 Max. consolidatioi $ress, psi 2.5 
Water content, % 61.5 Total backpressure, psi 12.5 
Wet unit weight, pcf 92.6 

Dry unit weight, pcf 57.4 

Estimated degree of saiuratior 86.4 

,Estimated spec. gravity of solid 2.65 

ICoefficient of Permeability, cm/s 4.2E-05 1 

i 

I 

PERMEABILITY vs TIME 

._. . _ . ..- 

+_- ._-_- 
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Distribution Ratio, ASTM D 4319 
Suinmary of Results 

project: Bechtel Jacobs Paducah Project Number: 783208.00410000 

I Ratio, Rd 1 
I 1 . 

I 

ETDC-9998 C~,~TSBOl SS04 3 6.703 0.000 . ..- _ ._.._. ..- .- . . . 7 36.02 
_-_- . . . . . 

o*~oT-... 
,_ 

10 39.54 0.000 . . - . __ 
14 38.81 0.000 ..- . . . . _. 

i I-- 
-.. 

I 
I .---- 

71 4314l .--. 
--... ..- a- 

7 439.7 
. _.- _ 

10 425.1 ._ 
10 441.5 -_ 
10 432.1 ..-._ -.. ._ 
14 367.4 ---.--. --. . . .- 
14 351 fi 

11.4 r 0.131 
0.387 
0.131 

11.5 0.083 

\ . . - I 

ETDCl0013 CCGTSB03SSlZ .--. 16.72 0.000 .__ __ ; 
42 .?I -.. 0 .ooo ., 

.“’ 
“’ 

IO 42.5i 
-.-.... _ ._._.--_. . . . . ..--..- 

-.. . . . 0.060 
14 60.33 0.000 --T- -. -. ._ 

-v.., . .,... 

--’ 
I 

ETDC-10018 ., ccGTsBo~sso4 ‘3 . . . qp); 
f 

0.1451 
7 . . ..a. _ 

10 4 --.w -.. 

I 
14 -.A aI 

- --. 

L -.. 
ETDC-7 0035 CCG,T$BOGS.S22 

. . .-._ 
3 171.3 . 0 000 --..__, _ . . ..-.---..-.A.-... . 
7 207.9 0.000 .-- 

10 222.7 0.000 
14 265.1 0.000 

* Calculated negative values are raundcd to zero. 
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Distribution Ratio, ASTM D 4379 
Summary of Results 

Project: Bechtel Jacobs Paducah Project Number: 783208.00410000 

I Lab Sample No. 
I 

Client Sample No. 
I 
’ 

I I I $ontact Period, 
Neptunium-237 Technetium-99 

days 
Distribution RPD, % Distribution RPD, % 

I -, Ratio, Rd Ratio, Rd 

ETDC-10041 CCGTDBOZSSl7 3 56.16 0.000 .-.--...- 
7 139.6 _I_.. . .,.... -_ --_ . O-00 ., 

10 ’ ‘lf3::! 0.000 -.-----. - _._ _-. . ._...-- 
14 139.8 0.196 ..-- .,.. 

ETDC-1 ti43 
. I -  

CCGTDB02SS21 
-.- 

3 19-53 0.000 --.. . . . ,.-- -..... .._. -. 
- “’ 

o’.obo _.....-..-.. __--_ 
7 37.56 

10 51.10 0.000 . . ., _ 
14 52.71 0.000 I - -.-.- --.. ___ / _-.-,- _ ..-.. -. 

1 ---’ .’ ‘3 ‘1077’ 
-..- _. 

ETDC-10045 CCGTDB02SS27 
97.;1 

0.108 
7 0.350 r- -._ _ . ..- ..- 

10 125.2 0.285 . _ -.- 
14 124.6 0.000 ..-..- ---... ..- 

CCGTDB02SS30-’ 
._- _.-._- 

-’ ’ - ETDC-10046 3 16.71 0.380 
7 15.05 7.03 .- 

10 16.53 0.994 . ,. ._..- -. . -- . . . 
14 11.71 225 - .-... .--_- . - .-.--L-e -- 

I El-DC-10047 1 I - CCGTDB02SS3, -- ..- - ---I..-. 3 ---. ..-. 499.3 . . . -. I I 0.952 

7 90.89 0.722 .- ._. .-._ 
10 74.01 0.319 .-.... . .._. __ . . .._ .-.--- -.. -..-..- - -- -..-.. .--. 

_. .X 14 71.40 0.546 

Blank A - 
Blank B 
Blank C 
Blank D 

. . . -,. _ . ..- 
3 0.000 __. . _ 

-.’ - 
..o-O?P . _ .-_ 

7 0.039 0.073 
1 

. 
10’ b.000 

- 
0,057 

14 0.000 0.056 

-. 

1 Calculsted negative values arc rounded to zero. 
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Distribution Ratio, ASTM D 4379 Project Bechtel Jacobs Paducah 
Project Number: 783208.00410000 

Sample species: Np-237 Np-237 Np-237 Np-237 
Lab Sample No. ETDC-9998A ETDC-9998D ETDG9998G ETDC-9998J 

Client Sample No. CCGTSBOI SSO4 CCGTSBOl~SSO4 CCGTSBOl SSO4 CCGTSBOlSSO4 . ,.. . I 
Contact period 3 days 7 days 10 days 14 days ._ ,_ ^. 

At, pCi/L 104.0 1040 1040 1040 

TPU, pCi/L 105 105 105 105 

As, pcvc 442 125 115 117 

TPU. pCl/L 44.7 13.0 12.0 12.2 

Am, pCUL 598 915 925 923 

Vs, ml 101.10 700.27 100.20 100.07 

Wet sample ti, g. 25.08 25.04 25.05 25.00 

Moisture, % 22.9 22.9 22.9 22.9 

Wm, g 20.41 20.37 20.38 20.34 

Rd 6.703 36.025 39.542 38.809 

Sample species: Np-237 Np-237 Np-237 Np237 
Lab Sample No. ETDC-1 OOOSA ETDC-100058 ETDC40005C ETDC10005D 

Client Sample No. CCGTSBOZSSOS CCGTSBOSSSOS CC’+TSB~;rsSOs CCGTSB02SSOS 

Contact period 3 days 3 days 3 days 7 days 

At, pCi/L 1040 1040 1040 1040 

TPU, PCUL 105 105 105 105 

As, pCilL 13.4 13.6 13.5 11.2 

TPU, pCi/L 1.84 1.86 1.85 -I .62 

Am, pCl/L 1026.6 1026-k 1026.5 1028.8 

Vs. ml 100.17 100.17 100.92 100.55 

Wet sample wt., g. 25.01 25.03 25.00 25.03 

Moisture, % 14.6 14.6 14.6 14.6 

Wm. a 21.82 21.84 21.82 21.64 . 

Rd 351.645 346.130 351.760 422.882 

At = Measured activity of contact fiuld (blank), mCUmL 
TPU = Ton1 Propogamd Uncartalnty of analytical result 
As = Measured aaivity of contact tluid at equilibrium with sample media, pCi/mL 
Am 2 Calculated activity of mineral fraction, pCi/g = At minus As 
Vs = Volume of solution 
Wm = Weight of mineral sample 
Rd = distribution ratio 

Rd = (Am)(Vs)l(As)(Wm) ml/g 



Disfribufion Rafio, ASTM D 4319 

. . 

Project: Bechtel Jacobs Pad&ah 
Project Number: 783208.00410000 

/ 

Sample species: Np-237 Np-237 Np-237 tip-237 
Lab Sample No. ETDC-10005E ETDC-10005F ETDC-10005G E-I-DC-10005H 

Client Sample No. CCGTS802SSO9 CCGTSB02SSOS CCGTSB02SSOS CCGTSB02SSOQ 

Contact period 7 days 7 days 10 days 10 days 

At, pCilL 1040 1040 1040 1040 

TPU, pCi/L 105 105 105 105 

As, pCi/L 11.2 10.8 11.1 10.7 

TPU, pCi/L 1.62 1.58 1.61 4.57 

Am. pCi/L 1028.8 1029.2 1028.9 1029.3 

Vs, ml 100.12 100.74 100.08 100.21 

Wet sample wt, g. 25.01 25.02 25.01 25.02 

Moisture, % 14.6 14.6 14.6 74.6 

Wm. 9 21.82 21.83 21.82 21.83 

Rd 421.410 439.719 425.078 441.536 

,.--. 

Sample species: Np237 Np-237 Np-237 Np-237 

Lab Sample No. ETDC-100051 El-DC-l 0005J ETDCl0005K ETDC-10005L 

Client Sample No. CCGTSBO2SSOQ CCGTSBo2SsO9 CCGTSB02SSOS CCGTSBOZSSOS 

Contact period 10 days days ’ 14 days 14 14days 
.^ 

At, pCi/L 1040 1040 1040 1040 

TPU, pCi/L 105 105 105 105 

As, pCl/L 10.9 12.8 13.4 14.9 

TPU, pCilL 1.59 1.78 1 .a4 1.99 

Am, pCi/L 1029.1 1027.2 1026.6 1025.1 

Vs. ml ?00.?7 100.19 100.27 100.82 

Wet sample wL, g. 25.08 25.08 25.04 25.03 

Moisture, % 14.6 14.6 14.6 14.6 

Wm. 9 21.88 21.88 21.85 21.84 

Rd 432.141 367.389 351.575 317.578 

At = Measured activity of contact hid (blank), mCUmL 
TPU = Total Propagated Uncerralnfy of anal@al result 
As = Measured activity of contact fluid at equilibrium with sample media, pCi/mL 
Am = Calculated aclivily of mineral fraction, pCiig = At minus As 
Vs = Volume of solution 
Wm = Weight of mineral sample 
Rd = distribution ratio 

Rd = (Am)(Vs)/(As)(Wm) ml/g 
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Distribution Ratio, ASTM D 4319 Project: Bechtel Jacobs Paducah 

Project Number: 783208.00410000 

Sample species: Np-237 Np-237 Np-23i Np-237 

Lab Sample No. ETDC-10013A ETDC-10013D ETDG’I 0013G ETDd-10013J 

Client Sample No. CCGTSB03SSll CCGTSBO3SSll CCGTSBOBSSl 1 CCGTSBO3SSll ._, _ .ll y. /.,... /_ x i . -_. . ., I **a., ” 
Contact period 3 days 7 days 10 days 74 days / ,.- “._ i. “,__.” . . _ 

At, pCllL 1040 1040 1040 1040 

TPU, pcuL 105 105 105 105 

As, pCi/L 224 103 101 73.3 

TPU, pCiR 22.9 10.8 10.6 7.83 

Am, pCi/L 818 937 939 967 

Vs. ml 100.43 100.40 ?00.20 100.22 

Wet sample wt, g. 25.01 25.03 25.01 25.04 

Moisture, % 14.3 14.3 14.3 14.3 

Wm. g 21.88 21 .QO 21.88 21.91 ’ 

Rd 16.720 41.708 42.574 60.333 

Sample species: Np-237 Np-237 Np237 Np-237 
Lab Sample No. ETDC10018A ETDC-10018D m-DC-1 0018G EXDC-10018J 

Client Sample No. CCGTSBOSSS04 CCGTSBOSSS04 CCGTSBOSSS04 CCGTSEOSSS04 ._I ,_ 4-e.,,,‘.%%_” ,^,__ .;.... _> ” 
Contact period 3 days 7 days 10 days 14 days 

At, pCilL 1040 1040 1040 1040 

TPU, pCi/L 105 105 105 105 

As, pCI/L 74.4 46.0 11.4 15.0 

TPU, pci 7.94 5.10 1.64 2.00 

Am, pCIR 966 994 1029 1025 

Vs. ml 100.30 10021 100.18 100.00 

Wet sample wt., g. 25.00 25.01 25.00 25*00 

Moisture, % 26.9 26.9 26.9 26.9 

Wm, 9 19.70 19.71 19.70 19.70 

Rd 66.076 109.872 458.822 346.860 

At = Measured activity of contact Rutd (blank), mCiiml 
TPU = Total Propogated Uncertainty of analytical result 
AS = Measured activity of contact fluid at equlllbrlum with sample media, pCi/mL 

Am = Calculated a&&y of mineral fraction, pcilg = At minus As 
Vs = Volume of solution 
Wm = Weight of mineral sample 
Rd = distribution ratio 

Rd = (Am)(Vs)/(As)(Wm) ml/g 
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Distribution Ratio, ASTM D 4319 

_ _ 

n 
i 

Project: Bechtel Jacobs Paducah 
Project Number: 783208.00410000 

J---T 

Sample species: Np-237 

Lab Sample No. ETDC-l0029A 

Np-237 Np-237 Np-237 

ETDC-I 00290 ETDG10029G ETDC-10029J 

Client Sample No. CCGTSBOGSSOB CCGTSBOGSS03 CCGTSBOGSS03 CCGTSBOGSSO3 

Contact period 3 days 7 days IO days 14 days 

At, pCi/L 1040 1040 1040 1040 

TPU. pCllL 105 105 105 105 

As. pCilL 188 157 129 173 

TPU, pCilL 19.3 16.2 13.4 17.8 

Am, mCi/L 852 883 911 867 

Vs, ml 100.02 100.18 100.10 100.10 

Wet sample wt., gd 25.00 25.02 25.03 25.02 

Moisture, % 29.2 29.2 29.2 29.2 

Wm, 9 19.35 19.37 19.37 19.37 

Rd 23.426 29.095 36.489 25.905 
.---. 

Sample species: Np-237 Np237 Np237 Np-237 

Lab Sample No. ETDClOO35A ETDC-10035D ETDC-I 0035G ETDCI 0035J 

Client Sample No. CCGTSBOGSS22 CCGTSBOGSS22 CCGTSBOGSS22 CCGTSB06SS22 

Contact period 3 days 7 days 10 days 14 days 

At, pCllL 1040 1040 1040 1040 

TPU, pCi/L 105 105 105 105 

As, pCi/L 39.0 32.3 30.2 25.5 

TPU, pCi/L 4.40 3.73 3.52 3.05 

Am, mCi/L 1001 1008 1010 1015 

Vs, ml 100.30 100.00 100.06 100.09 

Wet sample wt., g. 25.05 25.01 25.04 25.04 

MoIstWe, % 66.7 66.7 66.7 66.7 

Wm, 9 15.03 15.00 15.02 15.02 

Rd 171.316 207.946 222.736 265.096 

At = Measured activity of contact fluid (blank), mCiimL 
TPU = Total Propogated Uncertainty of analflcal result 
As = Measured activity of contact fluld at equilibrium with sample medii, pCi/mL 
Am = Calculated activity of mineral fraction, pCi/g = At minus As 
vs = Volume of soluclon 
Wm = Weight of mineral sample 
Rd = dlstrlbution ratio 

Rd = (Am)(Vs)/(As)(Wm) ml/g 
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Distribution Ratio, ASTM D 4319 Project: Bechtel Jacobs Paducah 
Project Number: 783208.00410000 

Sample species: Np237 Np-237 Np-237 Np-237 
Lab Sample No. E-I-DC-10041A ETDC-10041 D E-I-DC-10041G El-DC-10041 J 

Client Sample No. CCGTD602SSl7 CCGTDBOPSS17 CCGTDB02SS17 CCGTDB02SS17 . .i”_ “S,, _: - 
Contact period 3 days 7 days 10 days 14 days 

At, pCi/L 1040 1040 1040 1040 

TPU, pCi/L 105 105 105 105 

As, pcii 85.0 36.0 28.3 35.9 

TPU, pCi/L 9.00 4.10 3.33 4.09 

Am, mCi/L 955 1004 1011.7 1004.1 

Vs, ml 100.05 100.17 100.35 100.15 

Wet sample wt., g. 25.00 25.00 25.02 25.02 

Moisture, % 24.9 24.9 24.9 24.9 

Wm, 9 20.02 20.02 20.03 20.03 

Rd 56.160 139.570 179.084 139.833 

Sample species: Np-237. Np-237 Np237 Np237 
Lab Sample No. ETDC-10043A ETDC-10043D ETDCI 0043G ETDGlOO43J 

Client Sample No. CCGTDB02SS21 CCGTDB02SS21 CCGTDBO2SS21 CCGTDBOZSS21 I,, ., i ._ ,.S./.Y” ..r d _ 
Contact period 3 days 7 days 10 days ‘14 days ,. 

At, pCii 1040 1040 1040 1040 

TPU, pCi/L 105 105 105 105 

As. pClfL 212 722 92.4 90.0 

TPU, pCilL 21.7 12.7 9.74 9.50 

Am, mCi/L 828 918 948 950 

Vs, ml 100.32 100.30 100.18 100.27 

Wet sample wt., g. 25.02 25.06 25.07 25.04 

Moisture, % 24.7 24.7 24.7 24.7 

Wm, 9 20.06 20.10 20.10 20.08 

Rd 19.528 37.555 51.103 52.709 

At = Measured activity of contact fluid (blank). mCVmL 
TPU = Total Propogated Uncertainty of analytIcal result 
As = Measured activky of cont;;lcl fluid al equilibrium with sample media, pCilm~ 
Am = Calculated activity of mineral fraction, pCiig = A; minus As 
Vs = Volume of solution 
Wm = Weight of mineral sample 
Rd = distribution ratio 

Rd = (Am)(Vs)/(As)(Wm) ml/g 



Distribution Ratio, ASTM D 4319 Project: Bechtel Jacobs Paducah 
Project Number: 783208.00410000 

Sample species: Np-237 Np-237 Np-237 NP237 

Lab Sample No. ETDC-10045A ETDC-10045D ETDC-10045G ETDC-10045-1 

Client Sample No. CCGTDB02SS27 CCGTDB02SS27 CCGfDBOZSS27 CCGTDBO2SS27 

.’ Contact period 3 days .. 7 days IO days 14days 

At, pCi/L 1040 1040 1040 1040 

TPU, pCi/L 105 IO5 105 105 

As, pCI/L 44.8 49.2 38.7 39.1 

TPU, pCilL 4.98 5.42 4.37 4.41 

Am, mCi/L 995.2 990.8 1001.3 1000.9 

Vs, ml 100.60 100.56 101.41 100.98 

Wet sample wt., g. 25.10 25.13 25.36 25.10 

Moisture, % 21 .o 21.0 21.0 21.0 

Wm, 9 20.74 20.77 20.96 20.74 

Rd 107.731 97.508 125.190 124.612 

I i? 

Sample species: Np-237 Np-237 Np-237 Np-237 

Lab Sample No. ETDCI 0046A O-DC-1 0046D ETDC-I 0046G ETDC-I 0046J 

Client Sample No. CCGTDBOBSS30 CCGTDB62SS30 CCGTDB02SS30 CCGTDB02SS30 

Contact perlod 3 days 7 days 10 days 14 days 

At, pCl/L 104 1040 1040 1040 

TPU, pCi/L 105 105 105 105 

As, pCilL 290 313 293 370 

TN, pCi/L 29.5 31.8 28.6 37.5 

Am, mCi/L 750 727 747 670 

Vs, ml 100.23 100.37 100.55 100.25 

Wet sample wt., g. 25.04 25.00 25.03 25.03 

Molsture, % 61.4 61.4 61.4 61.4 

Wm, g 15.51 15.49 15.51 15.51 

Rd 16.708 15.051 16.530 11.706 

At = Measured activity of contact fluid (blank), mCi/mL 
TPU = Toii3l Propogsted Uncertainty of analytical result 
AS = Measured activity of contact fluid at cqulllbrlum with sample media, pCi/mL 
Am = Calculated activity of mineral fraction. pciig = At minus As 
Vs = Volume of solution 
Wm = WelghL of mlneral sample 
Rd = distribution ratio 

Rd = (Am)(Vs)/(As)(Wm) ml/g 
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Distribution Ratio, ASTM D 4319 Project: Bechtel Jacobs Paducah 
Project Number: 783208.00410000 

Np-237 

ETDCI 0047A 

Np237 

E-RX-1 0047D 

Np-237 

ETDC-10047G 

Np-237 

ETDC-100475 

Sample species: 

Lab Sample No. 

Client Sample No. CCGTDBOZSS31 CCGTDB02SS31 CCGTD602SS31 CCGTDB02SS31 

Contact period 3 days 7 days IO days 14 days 

At, pClR 1040 1040 1040 1040 

TPU, pCilL 105 105 105 105 

As, pcUL 13.7 71.4 86.0 89.2 

l-w, pCvL I .a7 7.64 9.10 9.42 

Am, mCl/L 1026.3 968.6 954 950.8 

Vs, ml 7 00.28 100.72 100.13 100.54 

Wet eample wt., g. 25.08 25.06 25.02 25.02 

Moisture, % 66.P 66.7 66.7 66.7 

Wm, g 15.04 15.03 15.01 15.01 

Rd 499.317 90.890 74.005 71.402 

Sample species: 

Lab Sample No. 

Cllent Sample No. 

Contact period 

At, pCi/L 

TPU, pCl/L 

As, pCi!L 

TPU, pCilL 

Am, mCl/L 

Vs, ml 

Wet sample wt., g. 

Moisture, % 

Wm. g 

Rd 

Np-237 Np-237 

Blank A Blank 6 

3 days 7 days 

1040 1040 

105 105 

1050 1030 

106 104 

-10 10 

100.60 100.10 

0 0 

25.00 25.00 

-0.038 0.039 

Np-237 Np-237 

Blank C Blank D 

IO days 14 days 

1040 1040 

105 105 

1040 1040 

105 105 

0 0 

100.56 100.02 

0 0 

25.00 25.00 

0.000 0.000 

At = Measured actlvky of contact fluid (blank), mCi/mL 
TPU = Total Propagated Uncertainty of analytical result 
As = Measured activity of contact fluid at equilibrium with sample media, pCUmL 
Am = Calculated activity of mineral fraction. pCiilg = AI minus As 
Vs = Volume of solution 
Wm = Weight of mineral sample 
Rd = distribution ratlo 

Rd = (Arn)(Vs)/(As)ONm) mug 
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Distribution Ratio, ASTM D 4379 Project: Bechtel Jacobs Paduoah 
Project Number; 783208.00410000 

Sample species: fc-99 Tc-99 Tc-99 Tc-99 

Lab Sample No. ETDG9998A ETDC-9998D ETDC-9998G ETDG9998J 

Client Sample No. CCGTSBOlSSM CCGTSBO1SS04 CCGTSBO1SSO4 CXGTSBOlSSO4 

Contact period 3 days 7 days 10 days 14 days 

At, pCUL 5040 5040 5040 5040 

TPU, pCvL 512 512 512 512 

. As, pci!L 5310 5320 5120 5210 

TPU, pCi/L 539 540 520 529 

Am, pcitL -270 -280 -80 -170 

Vs. ml 101.10 100.27 100.20 100.07 

Wet sample wt.. 9. 25.08 25.04 25.05 25.00 

Moisture, % 22.9 22.9 22.9 22.9 

Wm, 9 20.41 20.37 20.38 20.34 

-0.677 ’ Rd -0.252 -0.259 -0.161 

-- 

Sample species: To99 l-c-99 Tc-99 7-c-99 

Lab Sample No. ETDC-10005A ETDG10005B ETDG10005C ETDC-Y 0005D 

Client Sample No. CCGTS602SS09 CCGTSB02SSO9 CCGTSB02SSOQ CCGTSBOZSSOQ 

Contact period 3 days 3 days 3 days 7 days 

At, pCi/L 5040 504il 5040 5040’ i 
TPU, pCUL 512 512 512 512 

As, pCi/L 4860 4990 5040 4920 

TPU, pc-uL 493 507 512 500 

Am. pCi/L 180 50 0 120 

Vs, ml 1,00.17 100.17 100.92 100.55 

Wet sample wt, g. 25.01 25.03 25.00 25.03 

Moisture, % 14.6 14.6 14.6 14.6 

Wm, 9 21.82 21.84 21.82 21.84 

Rd 0.170 0.046 0.000 0.112 

AI = Measured activity of contact fluid (blank), mCiimL 
TPU E Total PropogatQd Uncanainly of analytical re.Sdt 
As = Measured activity of contact fluid at equilibrium with sampla media, pCimL 

Am = Calculated activity of mineral fraction, pcilg = At minus As 
Vs - Volume of solution 
Wm = Weight of mineral SamPlC 

Rd = distribution ratio 

Rd = (Am)(Vs)/(As)(Wm) ml/g 



Distribution Ratio, ASTM D 4379 
Sample Species: 

Lab Sample No. 

l-c-99 Tc-99 Tc-99 

R-DC-10005E EfDGl0005F ETDC-10005G 

Tc-99 

El-DC-3 0005H 

Client Sample No. CCGTSBO2SSOS CCGTSBOZSSOQ CCG-I-SB02SSO9 CCGTSB02SSOQ 

Contact period 7 days 7 days 10 days 10 days 

At. Pcii 5040 5040 5040 5040 

Project: Bechtel Jacobs Paducah 
Project Number: 783208.00410000 

TPU, pCii 512 512 512 512 

As. pCi/L 4900 4650 ‘4900 4950 

TPU, pCi/L 498 473 497 503 

Am PCvL 140 390 140 90 

Vs, ml 100.12 100.74 100.08 100.21 

Wet sample wt., g. 25.01 25.02 25.01 25.02 

Moisture, % 14.6 14.6 14.6 14.6 

Wm, g 21.82 21 .a3 21.82 21.83 

Rd 0.131 0.387 0.131 0.083 

Sample species: Tc-99 Tc-99 Tc-99 Tc-99 
Lab Sample No. ETDC-100051 E-I-DC-IOOOSJ ETDCIOOOSK FTDC 10005L 

Client Sample No. CCGTSBOZSSOQ ~~~T%x$Sf$O~ ~CGTSE302SSOS CCGTSB02SSO9 . 

Contact perlod 10 days 14 days 14 days 14 days 

At, PCK 5040 5040 5040 5040 

TPU, PCi/L 572 512 512 512 

As, pCiR 4790 4910 4670 4860 

TPU, pcuL 487 499 495 494 

Am, pcilc 250 130 170 180 

Vs, ml 100.17 100.19 100.27 100.82 

Wet sample wt., g. 25.08 25.08 25.04 25.03 

Moisture, % 14.6 14.6 14.6 14.6 

Wm, g 21.88 21 *aa 21.85 21.84 

Rd 0.239 0.121 0.160 0.177 

At = Measured activity of contact fluid (blank), mCi/mL 
TPU = total Propagated Uncertainty of analflical result 
As - Measured activity of contact fluid at equilibrium with sample media, pCi/ml. 
Am = Calculated activ’Ey of mineral fraction, pcig = At minus As 
Vs = Volume of solution 
Wm = Weight of mineral sample 
Rd = distribution ratio 

Rd = (AmWsY(AsXWm) mv9 

- 



Distribution Ratio, ASTM D 4319 Projectz Bechtel Jacobs Paducah 
Project Number: ?83208.00410000 

Sample species: Tc-99 Tc-99 Tc-99 Tc-99 

Lab Sample No. EJDC-10013A ETDC-70013b ETDC10013G ETOC-10013J 

Client Sample No. CCGTSB03SSll CCGTSE303SSll CCGTSB03SSll CCGTSBOSSSI 1 

Contact period 3 days 7 days 10 days 14 days 

At, PC~ 6040 5040 5040 5040 

TPU. pCilL 512 512 512 512 

As, pCilL 5150 5270 5120 5180 

TPU, pCUL 523 535 520 526 

Am, pCiR -110 -230 -80 -140 

Vs. ml 100.43 100.40 100.20 100.22 

Wet sample wt., g. 25.01 25.03 25.01 25.04 

MOiSturt?, % 14.3 14.3 14.3 14.3 

Wm. g 21.88 21.90 21.88 21.51 

Rd -0.098 -0.200 -0.072 -0.124 

Sample species: l-c-99 T~99 Tc-99 7-c-99 

Lab Sample No. ETDC-10018A ETDGI 0018D ETDCl0018G ETDC-10018J 

Client Sample No. CCGTSBOSSS04 CCGTSB05SS04 CCGTSBOSSSO4 CCGTS805SS04 

Contact period 3 days 7 days 10 days 14 days 

At, pCfi 5040 5040 5040 6040 

TPU, pCi/L 512 512 512 512 

As, pCilL 4900 4970 4940 4750 

TPU, pCi/L 498 505 502 483 

Am, pCUL 140 70 100 290 

Vs, ml 100.30 100.21 100.18 100.00 

Wet sample wt.. g. 25.00 25.01 25.00 25.00 

Moisture, % 26.9 26.9 26.9 26.9 

Wm, 8 IQ.70 19.71 19.70 39.70 

Rd 0.145 0.072 0.103 0.310 

At = Measured activity of contact fluid (blank), mCi/mL 
TPLJ = Total Propagated Uncertainty of analytical result 
As = Measured activity of contact fluid at equilibrium with sample media, pCiimL 
Am = Calculated aotivity of mineral fraction. pCi/g = At minus As 
Vs = Volume of solution 
Wm = Weight of mineral sample 

Rd = distribution ratio 
._--. 

Rd = (Am)O/s)/(As)(Wm) mVg 
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‘Distribution Ratio, ASTM D 4319 Project: 68chtel Jacobs Paducah 
Project Number; 783208.00410000 

Sample species: Tc-99 Tc-99 Tc-99 Tc-99 

Lab Sample No. ETDC-10029A ETDG100290 FlDGl0029G ETDC-10029J 

Client Sample No. CCGTSBOGSS03 CCGTSBO6SS03 CCGTSBQSSSO3 CCGTSBOGSSO3 

Contact period 3 days 7 days 10 days 14 days 

At, pCi/L 5040 5040 5040 5040 

TPU, pCUL 512 512 512 512 

bk+, pCilL 5120 5130 4840 SO00 

TPU, pCiR 520 521 492 508 

Am, mCi/L -80 -90 200 40 

Vs, ml 100.02 100.18 100.10 100.10 

Wet sample wt., g. 25.00 25.01 25.01 25.02 

Moisture, % 29.2 29.2 29.2 29.2 

Wm, g 19.35 19.36 19.36 19.37 

Rd -0.081 -0.091 0.214 0.041 

Sample species: Tc-99 Tc-99 Tc-99 Tc-99 

lab Sample No. ETDC-10035A ETDCl0035D E-l-DC-1 0035G ErDClcl035J 

Client Sample No. CCGTSBOGSS22 CCGTSBOGSS22 CCGTSB06SS22 CCCTSBOGSS22 

Contact period 3 days 7 days 10 days 14 days 

At PCVL 5040 5040 5040 5040 

TPU. pCi/L 512 512 512 512 

As, pCii 5090 5040 5090 5110 

TPU, pCi/L 517 512 517 519 

Am, mCi/L -50 0 -50 -70 

. Vs, ml 100.30 100.00 100.06 100.90 

Wet sample wt.. g. 25.05 25.01 25.04 25.04 

Molsture, % 66.7 66.7 66.7 66.7 

Wm. $3 15.03 15.00 ‘15.02 15.02 

Rd -0,066 0.000 -0.065 -0.092 

At = Measured activity of contact fluid (bbnk), &i/mL 
TPU = Total Propagated Uncertainty of analytical result 
As = Measured activity of contact fluid at equilibrium with sample media, pCi/ml 
Am = Calculated activity Of mineral fraction. pCi!g = At minus As 
Vs = Volume of solution 
Wm = Weight of mineral sample 

5 Rd = distribution ratio 

Rd = (Am)(Vs)l(As)(Wm) ml/g 



Distribution Ratio, ASTM D 4319 Project: Bechtel Jacobs Paducah 
Project Number: 783208.00410000 

Sample species: Tc-99 Tc-99 TGQQ l-c-99 

Lab Sample No. ETDC-10041A El-DC-10041D ETDC-10041 G ETDC-10041 J 

Client Sample No. CCGTOB02SSl7 CCGTOB02SS17 CCGTOB02SS17 CCGTDB02SSl7 

Contact period 3 days 7 days 10 days 14 days 

At, pCilL 5040 5040 5040 5040 

TPU, pCiK 512 512 512 512 

As, pCiR 5270 5170 5120 4850 

TPU, PCVL 535 525 520 493 

Am, mCiR -230 -130 -80 190 

Vs, ml 100.05 $00.17 100.35 100.15 

Wet sample wt., g. 25.00 25.00 25.02 25.02 

Moisture, % 24.9 24.9 24.9 24.9 

Wm, g 20.02 20.02 20.03 20.03 

Rd -0.218 -0.126 -0.078 0.196 

Sample species: Tc-99 To99 Tc-99 Tc-99 

Lab Sample No. ETDC-10043A ETDG10043D ETDG10043G ETDC-I0043J 

Client Sample No. CCGTDB02SS21 CCGTDB02SS27 CCGTdBO2SS21 CCGTDB02SS21 

Contact period 3 days 7 days IO days 14 days 

At, pCi/L 5040 5040 5040 5040 

TPU, pCi/L 512 512 512 512 

As, pCUL 5370 5320 5250 5160 

TPU. pCi/L 545 540 533 524 

Am, mCi/L -330 -280 -210 -120 

Vs, ml 100.32 100.30 100.18 100.27 

Wet sample wt., g. 25.02 25.06 25.07 25.04 

Molsture, % 24.7 24.7 24.7 24.7 

Wm. 9 20.06 20.10 20.10 20.08 

Rd -0.307 -0.263 -0.199 -0.116 

At = Measured activity of contact fluid (blank), mCiimL 
TPU = Total Pmpogated Uncertainty of analytical result 
As = Measured activity of contact fluid at equilibrium with sample media, pCi/mL 

Am = Calculated activity of mineral fraction, pCiig = At minus As 
Vs = Volume of solution 
Wm = Weight of mineral sample 
Rd = distribution ratio 

Rd = (Am)(VsY(As)(Wm) mvg 



Distribution Ratio, ASTM D 4319 Project Bechtel Jacobs Paducah 
Project Number: 783208.00410000 

Sample species: Tc-99 Tc-99 Tc-99 l-c-99 
Lab Sample No. ErDC7 0045d ETDC-10045D ETDC-1004% ” &DC-l 0045J 

Client Sample No. CCGTDB02SS27 cCGT.DsO2Ssii CCOiihO2SS27 CCqTDp$+27 _ .,_. ,., ..“. 

Contact perlod 3 days 7 days 10 days 14 days -1.. 

At, PCUL 5040 5040 5040 5040 

TPU, pCi/L 512 512 512 512 

As, pcvL 4930 4700 4760 5040 

TPU, pCUL 501 478 484 512 

Am, mCi/L 110 340 280 0 

Vs, ml 100.60 100.56 101.41 100.98 

Wet sample wt., g. 25.10 25.13 25.36 25.10 

Moisture, % 21 .o 21.0 21.0 21.0 

Wm, g 20.74 20.77 20.96 20.74 

Rd 0.108 0.350 0.285 0.000 

Sample species: 

Lab Sample No. 

‘i-c-99 Tc-99 Tc-99 Tc-99 

ETDC-I 0046A ETDCl0046D ETDC-10046G ETDC-10046J 

Client Sample No. CCGTDB02SS30 CCGTDB02SS30 CCGTDBg2S!SSO ,*-$GTD@ZSS30 ..- 
Contact period 3 days 7 days 10 days 14 days 

At, pCilL 5040 5040 5040 5040 

TPU, pCUL 512 512 512 512 

As, pciA 4760 4350 4370 3740 

TPU, pCVL 484 443 445 382 

Am, mCi/L 280 690 670 1300 

Vs. ml 100.23 100.37 100.55 100.25 

Wet sample wt., g. 25.04 25.00 25.03 25.03 

Moisture, % 61.4 61.4 61.4 61.4 

Wm, g 15.51 15.49 15.51 15.51 

Rd 0.380 1.028 0.994 2.247 

At = Measured activity of contact fluid (blank), mCiimL 
TPU = Total Propogated Uncertainty of analytical result 
As = Measured activity of contact fluid at equilibrium with sample media, pCi/mL 
Am = Calculated activity of mineral fracrion, pCi/g = At minus As 
Vs = Volume of Solution 

Wm = Weight of mineral sample 
Rd = disbibution ratlo 

Rd = (Am)(Vs)/(As)(Wm) mlfg 
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Distribution Ratio, ASTM D 4319 Project: Bechtel Jacobs Paducah 
Project Number: 783208.00410000 

Sample species: Tc-99 Tci99 Tc-99 l-c-99 

Lab Sample NO. ETDG10047A ETDC-I 00470 ETDC-10047G ETDC-10047.l 

Client Sample No. CCGTDB02SS31 CCGTDB02SS31 CCGTDB02SS31 CCGTDB02SS31 

Contact period 3 days 7 days 10 days 14 days 

At, pCilL 5040 5040 5040 5040 

TPU, pcvL 512 512 512 512 

As. pCi/L 4410 4550 4810 4660 

TPU, pcik 449 463 489 474 

Am. mCi/L 630 490 230 380 

Vs, ml 100.28 100.72 100.13 100.54 

Wet sample \Nt, g. 25.08 25.06 25.02 25.02 

Moisture, % 66.7 66.7 66.7 66.7 

Wm, 8 15.04 15.03 15.01 15.01 

Rd 0.952 0.722 0.319 0.546 
r--k 

Sample species: 

Lab Sample No. 

Client Sample No. 

Contact perlod 

At, pCUL 

TPU. pCi/L 

‘As, pCi/L 

TPU, pCUL 

Am, mCWL 

Vs. ml 

Wet sample wt., g. 

Moisture, % 

Wm, g 

Rd 

Tc-99 Tc-99 

Blank A Blank B 

3 days 7 days 

5040 5040 

512 572 

5140 4950 

522 503 

-100 90 

100.60 100.10 

0 0 

25.00 25.00 

-0.078 0.073 

l-c-99 To99 

Blank C Blank D 

10 days 14 days 

5040 5040 

512 512 

4970 4970 

505 505 

70 70 

100.56 100.02 

0 0 

25.00 26.00 

0.057 0.056 

At = Measured activily of contact fluid (blank). mCi/mL 
TPU = Total Propagated UncaRainty of analytical result 
As = Measured activity of contact fluid at equilibrium with sample media, pCi/mL 
Am 5 Calculated activity of mineral fraction. pCi/g = At minus As 
Vs = Volume of solution 

“ 

Wm = Weight of mineral sample 

Rd = distribufion ratio 

Rd = (Am)(Vs)l(As)OlVm) ml/9 



. . . ._ Ei. 4‘ 

ONE;CI~ MENS I ONAL ,CQNSOL I DAT I ON ASTM D 2435 

.6850 

.4750 

. 4450 - 

0.1 0.5 1 2 5 10 20 50 
Applied Pressure - tsf 

Coefficients of Consolidation (sq.in./min.) 

No. Load cv No. Load cv No. Load cv 

s 0.13 0.25 0.001 0.002 
4 0.50 0.007 
5 1 .oo 0.011 
6 2.00 0.01.2 

: 4.00 8.00 0.021 0.018 
9 16.00 0.018 

“,.__ __,__ .._“^ _.. ,_ ._.._ _ _“_“_,.^ .~, ..” ..-. ,. ” - _. 

Natural Natural 
saturot ion 

Dry. 
Moisture Densi ty LL PI Sp.Gr. 

Precons. 
press. c, e, 

100.7 % 25.5 100.8 2.65 1 0.57 0.12 0.671C 

TEST RESULTS MATERIAL DESCRIPTION 

Compression Index = 0.12 Clayey silt 

ETDC Project Nome: Bechtel Jocobs Poducoh 
ETDC Project No.: 783208.0041000 

ETDC Somple No.: 9984 
Client Sample No.: SBOlSTO.1 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

Remarks: 

cv = Sq. root method 

IT Cow- - GEOTECHNICAL LABORATORY 
Spec gravity assumed. 



p -i s‘ 
-_ 

INE-D I 
.6150 

.5650 

.5150 
4 

C .4900 

.4650 
. 

.4150 

.3900 

.3650 .---- 
0.1 0.5 1 2 5 10 20 50 

Applied Pressure - tsf 

Coefficients of Consolidation (sq.in./min.) 

No. Load cv No. Load cv No. Load cv 

2 0.13 0.001 
3 0.25 0.002 
4 0.50 0.005 
5 1 .oo 0.013 
6 2.00 0.012 

2 4.00 8.00 0.019 0.018 
9 16.00 0.021 

MENSIONAL CONSOLIDATION ASTM D 2435 

Naturo I Natural Dry 
Saturot ion Moisture Density 

LL PI Sp.Gr. 
P recons . 

press. c, eo 

96.6 % I 20.4 1 107.4 1 I 1 2.65 1 0.74 0.11 0.5610 

TEST RESULTS MATERIAL DESCRIPTION 

Compression Index = 0.11 
Clayey silt 

1 
ETDC Project Name: Bechtel Jacobs Poducoh 
ETDC Project No.: 783208.0041000 Remo rks : 

ETDC Sampl No. : 9985, cv = sq. 
r-- 

e root method . 

Cl ient Sample -No.: SBOlST02 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

i 

IT Corp. - GEOTECHNICAL LABORATORY 
Spec gravity assumed. 

I 
A 



ONE;%! MENS I ONAL CONSOL I DA-l- I ON AS-I-M D -2~435 

2.00 ’ 

1.95 

1 .QO 

0 ’ .- 1.85 
4 

i? 1.80’ \ 
-0 
_a 

>” 
1.75 

b* 

,1.70 : ..: 

1.65 

1.60’ 

1.55 
0.1 0.5 1 2 5 10 20 50 

Applied Pressure - tsf 

Coefficients of, Consolidotion (sq.in./min.) 

No. Load cv No. Load cv No. Load cv 

0.25 0.075 
5 0.50 0.036 
4 1 .oo 0.124 
5 2.00 0.122 

4.00 0.122 
7. 8.00 0.069 
8 16.00 0.033 

Natural Natural Dry Precons. 
hturot ion Moisture Density LL 

PI Sp.Gr. 
press. c, eo 

76.5 % 57.3 56.8 2.65 7.35 0.44 1 .9858 

TEST RESULTS MATERIAL OESCRIPTION 

Compression Index = 0.44 Clayey silt 

ETDC Project Name: Bechtel Jocobs Poducoh 
ETDC Project No.: 783208.0041000 Remarks: 

ETOC Sample No.: 9988 cv = sq. root method 
Client Sample No.: SBOlSTO5 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

Spec grovity dssumed. 

IT Carp- - GEOTECHNICAL LABORATORY 



ONE-D I 
2.00 

1 .QO 

0 .- 
4J 

CE 

-0 
_- 

3 

1.80 

1 .65 

1 .60 

MENS IONAL CONSOLIDATION ASTM D 2435 

I .YV 

0.1 0.5 1 2 5 10 20 50 
Applied Pressure - tsf 

Coefficients of Consolidation (sq.in 

No. Load cv No. Load cv No. 

2 0.25 0.079 
3 0.50 0.040 

4 1 2.00 .oo 0.157 0.136 
6 4.00 0.134 
7 8.00 0.126 
8 16.00 0.032 

/mi 

Load 
I 

cv 

Noturo I Natural Dry 
Soturot ion Moisture Density 

LL PI Sp.Gr 

80.8 % 59.6 56.4 2.65 

TEST RESULTS 

Compression index = 0.41 

ETDC Project Nome: Bechtel Jacobs Poducoh 

ETDC Project No.: 783208.0041000 
ETDC Somple No.: 9990 
Client Sample No.: SBOlST06 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

IT Corp. - GEOTECHNICAL LAsoRATORY 

MATERIAL DESCRIPTION 

Clayey silt 

Remarks: 

cv = sq. root method 

Spec gravity assumed. 
I 



. 5500 

. 5000 
0.1 0.5 1 2 5 10 20 50 

Applied Pressure - tsf 
. ..b ,, _ __.~_X I _” _.. I_,~ ,/,,,_ _~(x) YI,_L ,*, ...,.-.(‘i ,-L. ^- 

Coefficients of Consolidation (sq.in./min.) 

Load No. cv No. Load cv No. Lood cv 

0.13 0.113 
0.25 0.011 
0.50 0.020 
1 .oo 0.053 

6 2.00 0.057 
4.00 0.019 
8.00 0,013 

9 16.00 0.009 

Natural Noturol Dry 
SotufOt ion Moisture Density LL 

PI Sp.Gr. 
Precons. 

press. c, % 

90.0 % 30.5 90.0 2.65 1 2.36 0.24 O-897& 

TEST RESULTS , _ - c I”,-_ MATERIAL DESCRIPTION 

Compression Index = 0.24 Cloyey silt 

._ 

ETDC Project Nome: Bechtel Jacobs Pcducoh 
ETDC Project No.: 783208.0041000 Remarks: 

ETDC Somple No.: 9961 cv 
Client Sample No.: SBO2STOl 

= sq. root method 

. . _‘. 
ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

I T Cow - - GEOTECHN I CAL LAEsO~?ATORY 
Spec grov i ty assumed. 

_ 



. . _ . . - . . .- :‘, ,&‘. It 1 ‘... i 

ONE+lJ MENS I ONAL CONSOL I DAT I ON ASTM D 2435 

* m 

0 .- 4.J 
fz 
u .- 
5 

.6250 

.6050 

.5850 

.5650 

.5250 

.4850 

.4650 

. 4450 
0.1 0.5 

Load 

0.13 
0.25 
0.50 
1 .oo 
2.00 
4.00 
8.00 

16.00 

1 2 5 10 20 50 
Appl ied Pressure - tsf 

Coefficients of Consolidation (sq.in./ min. 

cv No. Load I cv No. Lood ! cv 

0.071 
0.014 : 
0.021 
0.040 
0.065 

Noturol Natural Dry 
Soturot ion Moisture Density 

LL PI Sp.Gr. 
Precons. 

press. c, e, 

94.2 % 22.3 102.3 2.65 0.93 0.11 0.6270 

0.033 
0.057 
0.029 

TEST RESULTS 

Compression Index = 0.11 

ETDC Project Nome: Bechtel Jacobs Poducoh 
ETDC Project No.: 783208.0041000 
ETDC Sample No.: 9960 
C I i ent Somp le No. : SBO2ST02 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

IT Corp. - GEOTECHNICAL IbWORATORY 

MATERIAL DESCRIPTION 

Clayey si It 

Remarks: 

cv = sq. root method _,’ 

.I Spec gravi ty assumed . . 



ON E,,D,C, MENS I ONAL CONSOL I DAT I ON ASTM D 2435 

T II 
.4700 

_- - 
0.7 0.5 1 2 5 10 20 50 

ADDI ied Pressure - tsf . . 
Coefficients of Consolidation (sq.in./min.) 

No. Load cv No. Load cv No. Lood cv 

$ 0.13 0.25 0.018 0.016 
5” 0.50 1 .oo 0.021 0.015 

; 2.00 4.00 0.026 0.027 
8 8.00 0.021 
9 16.00 0.022 

1 
.I _ .., . 

Notural Noturo I Dry 
saturot ion Moisture Density ‘L 

PI Sp.Gr. P recons . 
press. c, e, 

107.9 x 17.8 115.3 a2.65 3.97 l 0.12 0.430: 

TEST RESULTS MATERIAL DESCRIPTION 

Compression Index = 0.12 Clayey silt 

. .~.. 

ETDC Project Name: Bechtel Jocobs Poducoh 
ETDC Project No.: 783208.0041000 Remarks: 

ETOC SompIe No.: 9986 cv = sq., root method 
Client Sample No.: SB02ST03 -. 

ONE-DIMENStONAL CONSOLIDATION ASTM D 2435 

Spec gravity ossumed. 

IT Corp. - GEOTECHNICAL ~Ot?ATORy 



:A-.. .Jc;- _ ,\ 

)ME-$! MENS I ONAL CONSQL I DAT I ON ASTM D 2435 1 
l.Y3 - 

1.90 \ 

1.85 
\\ 

\ 
1.80 L 

-I 

1.75 

1.70. \ 

1 .65: 

4, 
\ 

1 .60. 

1.50 

1.45 L 
0.1 0.1 0.5 0.5 1 1 2 2 5 5 10 10 20 20 50 50 

Applied Pressure - tsf 

Coefficients of Consolidation (sq.in./min.) 

No. Load cv No. Load cv No. Load cv 

: 0.13 0.25 0.046 0.039 

3 0.50 1.00 0.153 0.144 
6 2.00 0.138 
7 4.00 0.140 
8 8.00 0.134 
9 16.00 0.034 

, 

Notural Natural Dry 
;aturat ion Moisture Density 

LL PI Sp.Gr. 
Precons. 

press. c, % 

83.3 % 59.7 57.4 2.65 7.32 0.34 1 .8994 

TEST RESULTS 
,, ” .., I 

MATERIAL DESCRIPTION 

Compression Index = 0.34 
Clayey si l t 

ETDC Project Name: 6echtel Jacobs Poducoh 
ETDC Project No.: 783208.0041000 

Remarks: 

ETDC Sample No.: 9989 
Client Sample No.: SB02ST05 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

IT Corp. - GEOTECHNICAL LASORATORY I 

cv = sq. 
1 

root method ,-- X 

Spec qravi ty assumed. 
I 



ONE;Cl~MENSIONA[ -- - ~-.-.__ ---~ e-v.. 
f I I I IllIll 1 1 I Illll 

L CONSOLIDATION ASTM D 2435 

0 
.- 
4J 

CF 

-0 
.- 

>o 

.6700 

_ 5450 

.5200 

.4950 

-4700 

.4450 
5 10 20 50 

. tsf 

1. in./min.) 

cv No. LOCld cv 

0.1 0.5 1 2 
Appl ied Pressure - 

I- Coefficients : of Consol idation (SC 
. 

Lood x cv No. Load 

0.13 0.054 
0.25 0.066 
0.50 0.075 
1 .oo 0.031 
2.00 0.024 
4.00 0.080 
8.00 

16.00 
0.027 
0.061 I I 

Natural Natural Dry 
Saturation Moisture Density LL PI Sp.Gr. Precons. 

press. c, e, 

90.0 % 23.0 100.3 2.65 7.02 0.13 0.6790 

TEST RESULTS MATERIAL DESCRIPTION 
C, at 1.00 tsf applied = 0.031 sq. ‘. in./min. Clayey si It 

,^. . -.. .- ,._ ..” x ‘-1 .” ,.-. . 

ETDC Project Name: Bechtel Jacobs Poducoh 
ETDC Project No.: 783208.0041000 Remarks: 

ETDC Samp I e No. : 9932 cv 
Client Somple No..: SB03STOl 

= Sq root method 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 



)NE--DIMENSIONAL CONSOLIDATION ASTM D 2435 
.6400 

.6200 

.6000 

.5600 

.5200 

.4800 

.4600 

0.5 1 2 5 10 20 50 
Appl ied Pressure - tsf 

oefficients of Consolidation (sq.in./min.) 

No. Load cv i cv No. Load cv 

0.077 
0.014 
0:065 
0.026 
0.022 
0.075 
0.027 
0.058 

I 

Notural Natural Dry 
Soturat ion Moisture Oensi ty LL 

PI Sp.Gr. 
Precons. Cc 

press. e, 

93.3 % 20.9 103.7 2.65 4.39 0.10 0.5932 

TEST RESULTS MATERlAL DESCRlPTlON 

Compression Index = 0.10 
Silty cloy or clayey 
silt. 

I 

ETDC Project Name: Bechtel Jacobs Poducoh 
ETOC Project No.: 783208.0041000 
ETDC Somp I e No. : 9933 

I 

Remarks: 

cv = Sq root method I 

Client Sample No.: S603ST02 
/- 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 
Spec gravity assumed. 

IT Corp. - GEOTECHN I CAL UU3ORATOfW 



. ; 

.6350 

.6100 - 

.5850 ’ 

0 
.5600 

cr 

; .5350 
u 
.- 
>” .5100 

9 485.0 

.4600 

.4350 

.4100 
0.1 0.5 1 2 5 10 20 50 

Applied Pressure - tsf 

Coefficients of Consolidation (sq.in./min.) 

No. Load cv No. Load cv No. Load cv 

2 0.13 0.055 
3 0.25 0.012 
5” 0.50 1 .oo 0.020 0.049 

6 2.00 0.030 
;: 4.00 8.00 0.012 0.026 

9 16.00 0.011 

Natural Natura I Dry Precons. 
jaturat ion Moisture Density 

LL Pi Sp.Gr. 
press. c, % 

96.5 % 22.4 103.2 2.65 1 4.10 0.17 0.616 

TEST RESULTS MATERIAL DESCRIPTION 

Compression Index = 0.17 Clayey si It 
. 

ETDC Project Name: Bechtel Jacobs Paducah 
ETDC Project No.: 783208.0041000 Remarks: 

ETDC Sample No.: 9934 CV = Sq root method 
Client Sample No.: SB03ST03 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

Specific grav. assumed 

I T Carp a - GEOTECtiN I CAL LABORATORY 



-DIMENSIONAL CONSOLIDATION ASTM D 2435 

.6750 

-6450 

.4650 
I I 
I I I 1 lllll 

.4350 H 
0.1 0.5 1 2 5 10 20 

Appl ied Pressure - tsf 

No. Load 

2 0.13 
3 0.25 
4 0.50 
5 1 .oo 
6 2.00 
7 4.00 
8 8.00 
9 16.00’ 

oefficients 

cv (No 

E Consol i 

Load. 

ltion (sq.in./min.) 

cv No. Load cv 

Noturol Natural OrY 
Moisture Dens i ty 

LL PI 
iaturat ion 

Sp.Gr 

100.3 % 25.9 98.6 2.65 

TEST RESULTS 

Compression Index = 0.24 

ETDC Project Name: Bechtel Jacobs Poducah 

ETDC Project No.: 783208.0041000 
ETDC Sample No.: 9935 
Client Sample No.: SBOSST04 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

MATERIAL DESCRlPTlON 

Clayey silt 

Remarks : 

cv = Sq root method 
:+---. ” 

Spec gravity bssumed. 



ONSOL I OAT I,QN, D 2435 

1.990 \ 

,.. i ,. 
1.605 

1.495 
0.1 0.5 1 2 5 10 20 50 

Applied Pressure - tsf 
r 

Coefficients of Consalidotion (sq.in./min.) 

No. Load cv No. Lood cv No. Load cv 

2 0.13 0.004 
3 0.25 0.031 
2 0.50 1 .oo 0.031 0.100 

6 2.00 0.073 
7 4.00 0.088 
8 8.00 0.027 
9 16.00 0.069 

Natural Natural Dry 
Saturation Moisture Density LL 

79.7 9: 59.8 54.8 

TEST RESULTS 

Compres’sion Index = 0.45 

PI Sp.Gr. 
Precons. 

press. c, % 

2.65 4.19 0.45 1 .988-l 

MATERIAL DESCRlPTlON 

Clayey si It 

ETDC Project Name: 
E-I-DC-P-r%jZc 

ETDC Sample No.: 9936 
Client Sample No.: SB03ST06 

ONE-DIMENSIONAL CONSOLlDATlON ASTM D 2435 

= Sq root method 

1T Cow- 
Spec grav i ty assumed. 

- GEOTECHNICAL IJU~ORATORY 



P 

0 
.- 
& 

z 

-0 
.- 

3 

E-D I 
2.090 

2.030 

1 .QlO 

1 .850 

1.730 

,.l . 670 

1 .6lO 

1.490 
0.1 0.5 1 2 5 

Applied Pressure - tsf 

Coefficients of Consolidation (sq.in./min.) 

Load I cv INo .I Load I Cv’ INo. Load I cv 

I I 1~2-1 0.13 1 0.064 1 1 

I I I 5 4 0.25 0.50 0.036 0.103 
5 1 .oo 0.031 
6 2.00 0.066 
7 4.00 0.086 
8 8.00 0.027 
9 16.00 0.068 

Notural Natural Dry 
Saturation Moisture Density 

LL PI Sp.Gr. 
Precons. 

press. c, eo 

78.0 % 59.6 56.0 2.65 1.53 0.39 2.025’ 

TirST RESULTS MATERIAL DESCRIPTION 

Compression Index = 0.39 
Clayey silt 

. ..ElJI_C Pro_je.~t._.N.o._me._:_.B.ec.~.t.e.l _~Jocobs~ .,@d.u”.~h ~;:- .~:-7;.-- ~..Remor-~s~.-.----------------.------ 

ETDC Project No.: 783208.0041000 
ETDC Sample No.: 9937 cv = Sq root method .--+ 

‘Client Somple No.: Sf303ST07’ 

ONE--DIMENSIONAL CONSOLIDATION ASTM D 2435 
Spec grovity ossumed. 

IT Carp- - GEOTECHNICAI- LABORATORY 



ONSOLIDATION ASTM Ici 2435 

u .- 
1.840 ’ 

1 .690 T--- 

1 .640 
0.1 0.5 1 2 5 10 20 50 

Applied Pressure - tsf 

Coefficients of Consolidotion (sq.in./min.) 

No. -Load cv No. Load cv No. Load cv 

2 0.13 0.137 
3 0.25 0. .109 

0.50 0.114 
4 1.00 0.740 
6 2.00 0.057 
7 4.00 0.030 
8 8.00 0.087 
9 16.00 0.071 

L ‘~ - (.. I, 
Natural Natural Dry Precons. 

Soturat ion Moisture Densi ty LL PI Sp.Gr. 
press. c, “0 

70.3 % 56.1 54.0 2.65 1.81 0.32 2.173; 

TEST RESULTS MATERIAL DESCRIPTION 

Compression Index = 0.32 Clayey silt 

ETDC Project Name: Bechtel Jacobs Paducah 
ETDC Pro-c t No .?783208~041000 

I -Remarks r----.-p- 

ETDC Sample No.: 9938 cv = Sq root method 
Client Sample No.: SB03ST08 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

Spec grovi ty assumed. 
IT Corp. - GEOTECHNICAL UU3ORATORy 



--7D,i MENS I ONAL CONSOL I OAT I ON ASTM D 2435 

1 IHI 

_ 7250 

_ 6750 

.6500 

.6250 

. fjso60 

. JL4” 0.1 0.5 1 2 5 10 20 50 
Applied Pressure - tsf 

Coefficients of Consolidation (sq.in./min.) \ 

No. Load cv No. Load cv No. Load cv 

‘3 0.13 0.25 0.025 0.018 I 

4 0.50 0.005 
5 1 .oo 0.045’ 
6 2.00 0.047 
7 4.00 0.035 
a 8.00 0.025 
9 16.00 0.021 

Notural Natura I Dry 
;oturat ion Moisture Density LL 

87.0 % 24.3 96.8 

TEST RESULTS 

Compression Index = 0.13 

PI Sp.Gr. 
Precons. c, 

press. e, 

2.65 1 .65 0.13 0.7389 

1 MATERlAL DESCRIPTION 
I 

-ETD_C .I-c a j- ect_~a.rn_e_:-~Be_chter.!_~Jo_c_p_b.s~ pa-a.+Q a.n~... _____ ~.. 
ETDC Project No.: 783208.0041000 

. ,^_, ..‘ 

ETDC Sample No.: 9964 cv = sq. root method , 

Client Sample No.: SB05ST02 

IT Corp. - GEOTECHNICAL LABORATORY 

! : 

Spec grav i ty assumed. 
ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 



.4200 - 

.3300; 

.3000 L 
0.1 0.5 1 2 5 10 20 50 

Applied Pressure - tsf 

Coefficients of Consolidation (sq.in./min.) 

No. Lood cv No. Load cv No. Load cv 

2 0.13 0.051 
3 0.25 0.026 

5” 0.50 1 .oo 0.011 0.062 
6 2.00 0.032 
7 4.00 0.079 
9” 16.00 8.00 0.034 

0.024 

Noturo I Natural 
Saturation 

Dry Precons. 
Moisture Density 

Ll PI Sp.Gr. 
press. c, e, 

91.3 % 15.2 113.9 2.65 4.85 0.10 0 _ 4403 

TEST RESULTS MATERIAL DESCRIPTION 

Compression Index = 0.10 Clayey silt 

ETDC Project Name: Bechte 1 Jocobs Paducah . ..__..___ --.-_-_~_.~-_~~.- ~. ~~~. -- 
lTDC~~~P~6 --- ec t No. : J 783208.0041000 Remarks: 

ETDC Sample No.: 9965 cv = sq. root method 
Client Sample No.: SB05ST03 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

IT COUP - - GEOTECHN I CAL LABORATORY 
Spec grav i ty ossumed. 



IN&D& MIENS I ONAL CONSOL I DAT I ON. ASTM D 2435 

Y 
n 
r2 
-0 .- 
9 

.3700 

.3500 
n i n=. 1 
V. I V-Y 2 5 10 20 ’ 50 

Applied Pressure - tsf 

olidat.ion (sq.in./min.) 

Load 

Coefficients of Cons 

No. Load cv No. Load cv No. 
f 

.2 0.13 0.013 
3 ‘0.25 0.064 

3 0.50 1 .oo 0.020 0.108 
6 2.00 0.069 
7 4.00 0.012’ 
9 16.00 0.016 

cv 

TEST RESULTS 

Compression index = 0.12 

ETDC~~..P_r ai ectPt\rame :- B e.c_h_t_e 1 -J a-c-o b sm. Pad u-c-a h.- ~--~ _ ~~ r I ,. . / 
ETDC Project No.: 783208.0041000 
ETDC Sample No.: 9958 
Client Somole No.: SB05ST04 

ONE-DIMENSIONAL CONSOLlDATlON ASTM D 2435 

IT Corp. - GEOTECHN I CAL LABORATORY 

Clayey si it 

Remarks: 

cv = sq. root method , 

Spec gravity assumed. 
I 



1 .~ 75 ..’ , : . : ; 

1.70 

1.60 * 
0.1 0.5 1 2 5 10 20 50 

Appl ied Pressure - tsf 

Coefficients of Consolidation (sq.in./min.) 

No. Load cv No. Load cv No. Load cv 

0.13 0.105 
$ 0.25 0.089 
4 0.50 0.034 

1 .oo 0.090 
6” 2.00 0.085 
7 4.00 0.032 
8 8.00 0.058 
9 16.00 0.017 

Naturo I 
j)“.. . 

Natural Dry Precons. 
jaturat ion Moisture Density LL PI Sp.Gr. 

press. c, % 

79.5 % 60.6 57.4 2.65 8.00 0.48 2.. 0 199 

TEST RESULTS MATERIAL DESCRIPTION 

Compression Index = 0.48 Clayey silt 

ETDC Project Nome: Bechtel Jacobs Poducoh ,__ 
ETDC Project No.: 783208.0041%00 ---L -fSerrturks:---- __- 

ETDC Sample No.: 9959 cv = sq. root method 
Client Sample No.: SB05STO5 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

Spec g rav i t y assumed. 
IT Corp. - GEOTECHNICAL LABORATORY 



P lb J‘ 

3NE-D I 
.7150 

0 
.- 
e 

z 

-0 
.- 

>o 

-6900 

.6650 

.6400 

.6150 

.5900 

.5650 

5400 ‘.’ 

. 5,150 

.4900 

.4650 

MENSIONAL CONSOLIDATION ASTM D 2435 

0.1 

;oeff icient 

--XT--& 

Appl ied Pressure - tsf 

s of Consolidation (sq.in./min.) 

’ ’ s ’ 

Load cv No Load cv 

0.006 
0.032 I 
0.017 
0.022 
0.053 ” 
0.030 

Natural Natural Dry LL PI 
’ Precons. 

Soturo,t ion Moisture Oensity 
Sp.Gr. 

press. c, eo 

91.5 % 22.8 100.1 2.65 ’ 8.00 0.10 0.6612 

TEST RESULTS MATERIAL OESCRIPTICN 

Compression Index = 0.10 
Clayey silt 

_ETDC. Pro j_e.ct .-N-ame_;-Becht elJ-ocobs Pgdu.ca_h __.._____ ., 
ETDC Project No.: 783208.0041000 
ETDC Sample No.: 9956 
Client Sample No.: SBOSSTOl 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

IT Carp, - GEOTECHNICAL LASORATORY 
i 

Spec gravi ty assumed. 
I 



- 

c I- ~oWOll~D~+-i-! Qhl. ASTM D 2435 
1 I I 1 jjlll I I I I 

)NE>q~MENS I ONA 

2.05 - 1 I I 
I - 

* 
2.00 - 

UL 1 .85 - u .- 
>o 1.80 

1 .65 

1 .60 
70 20 50 

Applied Pressure - tsf i.,. ..-.. ._j -... . ,.. 1 _ 
Coefficients of Consoljdation (sq.in./min.) 

No. Load cv No. Lood cv No. Lood cv 

5 0.13 0.25 0.083 0.037 

4 0.50 1 .oo 0.034 0.073 
6 2.00 0.032 
7 4.00 0.079 
8 8.00 0.033 
9 16.00 0.022 

.,. 
Natural Natural 

;oturat ion 
Dry 

Moisture LL PI SpeGr. 
,Precons _ 

Oensi ty press. c, eo 

78.6 % 60.6 55.6 2.65 3.43 1 0.42 2.044‘ 

TEST RESULTS ,,I.. MATERIAL DESCRIPTION 

Compression Index = 0.42 Clayey si It 

ET DC ._.~..___ N-qEeA-. .-. P r o j-ec t Be.& t e.l Jacobs - Pnducoh-- ------ 
ETOC Project No.: 783208.0041000 Remarks: 

ETDC Somp I e No. : 9963 cv = 
Cl i.ent Somple No.: SB05ST06 

Sq. root method 

ONE-DlMENSlONAL CONSOLIDATION ASTM D 2435 

IT bow. - GEOTECHN I CAL LASORATORY 
Spec grav i ty assumed. 



>NE--1 MENS I ONAL CONSOL I DAT I ON ASTM D 2435 

1.820 i - 
4 

1 .785 . 
*c4 

I 
1.750 . 

I\ 

1.715 

1 .680 

1 .645 

1 .6JO 

1.575 

1.540 

1 I;ne; 
2 5 10 20 50 - 

Appl ied Pressure - tsf 

Coefficients of Consolidotion (sq.in./min.) 
1 

No. Load cv No. Lood ! cv No. Load cv 

0.25 
0.50 
1 .oo 
2.00 
4.00 
8.00 

16.00 I 
Naturol Notural Dry 

otut-ot ion Moisture Density 
LL PI Sp.Gr. 

Precons. 
press. c, e, 

87.1 % 59.9 59.2 2.65 3.17 0.30 1 .823‘ 

TEST RESULTS MATERIAL DESCRIPTION 

Compression Index = 0.30 
Clayey silt 

ETDC .f?r-0-j e.c.LNome.: ~~~Bechte.l~~J.accbs Paducan------ -.- ~~--~~ 

ETDC Project No.: 783208.0041000 
ETDC Sample No. : 9962 
Cl ient Somple.No.: SBO5STO7 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435’ 
Spec gravity ossumed. 

IT Corp. - CEOTECHN I CAL UBORATORY 7 



ONE,-%! MEW I ONAL CONSOL I DAT I ON ASTM D 2435 

1 .855 

1.825 
Nr 

1.795 

0 
.- 1 .765 
Y 

ii 
\+ 

1.735 4. 

D 1% 
.- *r 

>o f 
1.705 

1’. 675 . . . . 

1.645 

1.615 - 

1 .585 b I 
0.1 0.5 7 2 5 10 20 50 

Appl i ed Pressure - tsf . t 
Coefficients of Consolidation (sq.in./min.) 

No. Load cv No. Lood cv No. Load cv 

2 0.13 0.143 
3 0.25 0.071 

0.50 0.034 
5” 1 .oo 0.104 

2.00 0.106 
: 4.00 0.035 

8.00 0.076 
iii 16.00 0.031 

I 

Natural Noturol Dry Precons. 
SOtufOt ion Moisture Density LL PI Sp.Gr. 

press. c, eo 

89.4 % 62.7 57.4 2.65 1 7.42 0.27 1 .8568 

TEST RESULTS MATERIAL DESCRIPTION 

Compression Index = 0.27 Cloyey silt 

ETDC Project Name: Bechtel Jocob’s Poducoh 
ETac-pmraj-ce t .~N~T~--783208~~~o~-,-o~o----- .___ c 

ETDC Somple No. : 9957 cv = sq. root method 
Client Sample No.: SB05ST08 -. 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

Spec grov i ty assumed. 
IT Corp. - GEOTECHNICAL LABORATORY 



- d 

, -... 

--- 

ONE+! MENS 1 ONAL CONSOL I DAT I ON ASTM D 2435 

.7200 

0 
.- .6600 _ 
+ 

g . 6400 

u 
.- 

>” . 
6200 . 

.6000 

.5800 . 

.5600 

.5400 
0.1 0.5 1 2 5 10 20 50 

Applied Pressure - tsf 

Coefficients of Consolidation (sq.in./min.) 

No. Load Ch No. Load cv No. Load cv 

2 0.13 0.060 
3 0.25 0.036 

2 
0.50 0.098 
1 .oo 0.126 

6 2.00 0.100 
7 4.00 0.092 
8 8.00 0.133 
9 16.00 0.129 

‘Noturo I Noturo I Dry 
Soturat ion Moisture Dens i ty 

LL PI Sp.Gr. 
Precons. 

press. c, e, 

93.1 % 25.1 96.7 2.65 8.00 0.13 0.713: 

TEST RESULTS MATERIAL OESCRIPTION 

Compression Index = 0.13 Si Ity clay 

ETDC Project Name: Bechtel Jocobs Poducah 
-.E.L~~:-p-r-o+-ec-t-- -+-a7 r--B3 Z08 ;0.0.4.,.D0*-----------~~- ~- -- _--- :...Rmgmo ~~s.-:--~ -..- ---- --~----- ----- 

ETDC Sample No.: 10027 cv = sq. root method 

Client Sample No.: SB06STOl 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 24.35 

IT Corp. - GEOTECHNICAI- LABORATORY 
Spec gravity assumed. 



+ 

cz 1 .85 

u .- 

3 1.80 a 
I 

1.70 

1.65, 

1 .60 I II 
0.1 0.5 1 2 5 10 20 

Appl ied 
50 

Pressure - tsf 
I 

Coefficients of Consolidation (sq.in./min.) 

No. Load cv . No. Load cv No . . Load cv 

: 0.25 0.50 0.115 0.040 
3 2.00 1 .oo 0.115 0.152 

6 4.00 0.724 
; 16.00 8.00 0.079 0.032 

.^. _” ._ .-. ..^..” .f? .r. “0 *_. . ..” 
Natura I Naturo I Dry 

;aturat ion Moisture Densi ty LL PI Sp.Gr. 
Precons. 

press. c, % 

78.5 % 59.7 55.5 2.65 4.11 0.33 2.015‘ 

TEST RESULTS 1 MATERIAL DESCRIPTION 

Compression index = 0.33 I 
Silty clay 

ETDC Project Name: Bechtel Jacobs Paducoh 
ETDC.Project No.: 783208.00~0~ 

-- 
-It 

ETDC Sample NO.: 10025 
Cl ient Sample No.: SB06ST03 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

cv = sq. root method 

IT Corp. - GEOTECHNICAL LABORATORY 
Spec g rav i ty assumed. 



._. .._‘. 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

0 
.- 
.u 

cz 

u 
.- 
.O 
> 

.7200 

.6700 

.6450 

-6200 

.5950 

.5700 

-5450 _- .-- 
0.1 0.5 1 2 5 10 20 

Applied Pressure - tsf 

Coefficients of Consolidotion (sq 

No. Load cv No. Load cv 

2 0.13 0.054 
3 0.25 0.035 
4 0.50 0.095 

6” 1 2.00 .oo 0.105 0.123 
7 4.00 0.125 
8 8.00 0.126 
9 16.00 0.038 

in./min.) 

rlo . Load cv 

Natural Natural Dry Precons. 

Soturat ion Moisture Density 
LL PI Sp.Gr. 

press. c, %I 

264.3 % 74.8 68.0 2.65 8.00 0.14 0.749 

TEST RESULTS MATERIAL DESCRIPTION 

Compression Index = 0.14 

-ETDG---Pr-0 -j-ec t--Name . . .-~b&+-, ~oco~.s..-pa d*.c-ob ---~- ---~---- 

ETDC Project No.: 783208.0041000 
ETDC Sample No.: 9992 
Client Sample No.: DBO2STOl 

ONE-DIMENSIONAL CONSOLlDATION ASTM D 2435 

IT Corpm - GEOTECHN I CAL UV3ORATOFW 

1 
q 

Clayey si It 

Remarks: 

cv = sq., root method ,, 

1 Spec qrovi ty assumed. 



ONE---A ME& 
.,_ ,_.,.. . . . “-.. 

,,“_, L ~ /_ ,” . j ,_ _ ~. .P,” a._ 

_ cl_l ..,_. r.. 1X,..l. _..I”*.v.- I~ xi ._., .e”.*.,. 

lSlON&- CON5jOLIDATION ASTM 0 24.35 . ---- 

.6150 - 

.5950 

ICI 

.5750 

n ---- l I 

I 1 

I I IIIIII y\ I I I lllll I III 

rc .5350 } I I 
I 

I Illlll I 
I I I 

I u I III 

0:1 0.5 1 2 5 10 20 50 
Appl ied Pressure - tsf _. 

Coefficients of C0nsolidotion (sq.in./min.) 

No. Load cv No. Lood cv No. Load cv 

z 0.25 0.13 0.036 0.054 

4 0.50 1 .oo 0.112 0.104 
6 2.00 0.111 

7 4.00, EE 8 8.00 
9 “16.00 0:081 

. j., ..- 

Naturo I Noturot 
3oturat ion 

Dry 
Moisture Density LL 

PI Sp.Gr. 
Precons. 

press. c, % 

96.6 % 22.5 102.3 2.65 7.30 0.17 LI 0.616: 

TEST RESULTS MATERIAL DESCRIPTION 

Compression Index = 0.17 Clayey silt 

__ ._,” .I... .- ._ -I,. 

ETDC Project Name: Bec)z&.em[.-.&Gobs. .fQ&,co.h _..._-._.-_. .-.. -.--.-- ~---__- -.-- 

ETOC Project No.:‘783208.0041000 Remarks: 

ETDC Sample No. : 9993 cv 
Client Sample No.: DB02STO3 

= .sq. root method 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

IT Corp. 
Spec grav i ty ossumed. 

- GEOTECHN I CAL W’CjbRAfO&y 



. _. 
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ONE-D I MEhlS I ONAL CONSOL I OAT I ON ASTM D 2435 

0 
.- 
+ 

lz 

-0 
.- 

>o 

2.080 

2.030 

1 .980 

1 .830 

1 .780 

1.680 

1.630 

1 .580 
0.5 1 2 5 10 20 50 

Applied Pressure - tsf . 
Coefficients of Consolidation (sq.in./min.) 

cv No. Load cv No. Load cv 

0.063 
0.039 
0.144 
0.146 
0.165 
0.137 
0.030 

Noturo I Natural Dry Precons. 
Saturot ion Moisture Dens i ty 

LL PI Sp.Gr. 
press. c, % 

80.0 % 61 .4 54.7 2.65 1 6.51 0.43 2.0346 

TESf RESULTS MATER I AL DESCR I PT I ON 

Compression Index = 0.43 
Clayey silt 

ETDC Project Name: Bechtel Jacobs Poducoh 
ETDC Project No.: 783208.0041000 
ETDC Sample No.: 9995 
Client Sample.No.: DB02ST05: 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

IT Corp. - GEOTECHNICAL LAeORATORY 

J 

Remarks : 

cv = sq. root method /- 

Spec gravity assumed. 



0 .,.ll . . ” ., ,. 

NE-D I MENS I ONAI _ ~. 2.070 -- CONSOLIDATION ASTM D 2435 

2.015 + I I I I I I Illll 

1 .960 
-* 

L 

I 

1.905 

0 
.- 1 .850 
+ 

CF 1.795 

-0 
.- 

>o 

I 1 11111111 I I I NII 
1.740 \I I I I 

!. 1 .685.. ‘. 

1 .630 

1 .520 
3n GO 

Coefficients 0’ 

No.1 Load I cv IN- t 

Appl ied Pressure -tsf .- *” 
“- 

i.Consolidotion 
(sq.in./min.) 

1 

I -. ._-. Load cv No. Load CV 

3 0.25 0.029 4 0.50 0.011 I 

5 1 .oo 0.073 
7 4.00 2.00 0.075 0.029 

8 8.00 0.034 
9 16.00 0.022 

1 I I I I I I 

Natura I Natural 
Saturot ion 

Dry 
Moisture Dens i ty 

LL PI Sp.Gr. 

75.4 % 58.2 54.3 2.65 

TEST RESULTS I 

-7 
MATERIAL DESCRIPTION 

Compress ion I ndex = 0.53 

ETDC Project Name: Bechtel Jocobs Poducah 
ETDC Project No.: 783208.0041000 
ETDC Sample No.: 9979 
Client Sample No.: DB02ST07 ’ 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

Clayey silt 

Remorks: 

cv = sq. root method 

I T Corp. - GEOTECHN ICAL LABORATORY 
Spec gravi ty assumed. 



ONE-D I 
1 .660 

1.625 

1.590 

1.555 

0 
.- 1 .520 
Y 

lz 1.485 

-0 
.- 
9 1.450 

-1.415 

1.380 

1.345 

1.310 

MENSIONAL CONSOLIDATION ASTM D 2435 

Appl ied Pressure - tsf 

Coefficients of Consolidotion (sq.in./min.) 

No. Lood cv No. Load cv No. Load cv 

2 0.25 0.001 
3 0.50 0.038 
4 1 .oo 0.029 
5 2.00 - 0.083 
5 4.00 8.00 0.078 0.033 

8 16.00 0.016 

Natural Naturol Dry 
Saturation Moisture Density 

LL, PI Sp.Gr. 
Precons. 

press. c, e, 

90.7 9: I 54.6 1 63.7 1 I 1 2.65 

TEST RESULTS 

Compression index = 0.29 

ETDC Project Nome: Bechtel Jacobs Poducah 
ETDC Project No.: 783208.0041000 
ETDC Sample No.: 9980 

Client Somple No.: DB02ST08. 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

IT Corp. - GEOTECHNICAL LABORATORY 

- 

I 

1 1.83 1 0.29 il.5964 

MATERIAL DESCRIPTION 

Clayey silt 

Remarks: 

cv = sq. root method 
1_ 

Spec gravity assumed. 

I 



c ‘NE,-t& 

1 .805 

D .- 

50 1.630 I 

1 .560 I I I IllIll I 

7.525 

1.490 ’ I I I I IIll I I I I I1111 I I I I 
0.1 0.5 1 2 5 10 20 50 

Applied Pressure - tsf ,../ _ . 

I 
^,/_,S/.cy~%. -,1 ,/%^ 

Coeff icier 

No .I 

>ts of Consolidotion (sq.in./min.) 

Load I cv No. Load cv No. Load cv 

I 4 3 I 0.50 0.25 I 0.022 0.019 I I 

I2 I 0.13 t 0.0241 

151 1.00 I O-076 I I 

I 8 ; I 4.00 8.00 2.00 0.033 0.028 0.028 - - --- I I 
9 16.00 0.023 

I I 
II. 1 I 

Noturol Noturol Dry 
Saturation Moisture 

Precons. 
Oens i ty LL 

PI Sp.Gr. 
press, c, eo 

85.9 % 57.8 59. - .A -- - --a. 
- 

‘CST RESUL I 3 1 MATERIAL Ut3LKI 

, 1 I 
.I I, -PC 

I I 2.65 I 8.00 1 u-au 1 I./U& 

^---“‘PTION 

Compression Index = 0.30 Clayey si It 

Remarks: 

cv = sq. root method 

ETDC Project Nome: Bechtel Jacobs Poduaoh 
ETDC Project No.: 783208.0041000 
ETDC Sample No.: 9981 

Client Sample No.: DB02ST09 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

IT Carp- - CEO-I-ECHNICAL LAEO+TORY 
Spec grovi ty assumed. 

-I __.. _ S”E 



,------. 

ONE,:-: MENS 1 ONAL CONSOL I DAT I ON ASTM D 2435 

I II I I 1 I Ill- 

0 
.- 
4-J 

I? 

-0 
.- 

8 

0.1 0.5 1 2 5 70 20 50 
Applied Pressure - tsf 

No.1 

Coefficients of Consolidation (sq.in./min.) 

Lood I cv INo. Lood I 
I 

CV 1Na .I Lood cv 

; 0.13 0.25 0.029 0.029 
4 0.50 0.015 

j. 

Noturo I Natural Dry Precons. 
Soturot ion Moisture Density 

LL PI Sp.Gr. 
press. c, % 

92.6 % 54.4 65.0 2.65 1.74 0.09 1 -5568 

TEST RESULTS MATERIAL DESCRIPTION 

Clayey silt 

I 

Remarks: 

Client Sample No.: DB02STlO 
cv = sq. root method 

ONE-DIMENSIONAL CONSOLIDATION ASTM 0 2435 

Compression Index = 0.09 

ETDC Project Name: Bechtel Jocobs Poducoh 
ETDC Project No.: 783208.0041000 

ETDC Sample No.: 9982 

IT Corp. - GEOTECHNICAL LABORAToRy 
Spec gravi ty assumed. 

I 



ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 1.50 

1.45. 

1.40 

1.35 

0 
.- 7.30 
Y 

c? 1.25 - 
73 
.- 

9 
1.20 

1 :7.5. ~ 

1 .lO 

1.05 - 

1 .oo 
0.1 0.5 1 2 5 10 20 50 

Applied Pressure - tsf , 

Coefficients of Consolidation (sq.in./min.) 

No. Load cv No. Lood cv No. Load cv 

0.13 0.032 
: 0.25 0.023 
4 0.50 0.019 
5 1.00 0.028 
6 .2.00 0.025 

4.00 0.028 
: 8.00 0.023 
9 16.00 0.020 

Natural Natural Dry Precons. 
hturat ion Moisture Densi.ty LL PI Sp.Gr. 

press. c, e0 

90.4 % 48.6 67.7 2.65 3.55 0.27 1 .4257 

TEST RESULTS MATERIAL DESCRIPTION 

Compression Index = 0.27 Clayey silt 

ETDC Project Name: Bechtel Jacobs Poducoh 
ETDC Project No. :. 783208.0041000 Remarks: 

ETDC Sample No.: 9983 cv = sq. root method 
Cl ient Sample No.: DBOZSTll 

ONE-DIMENSIONAL CONSOLIDATION ASTM D 2435 

Spec gravi ty assumed. 
IT Corp. - GEOTECHN I CAL LABORATORY D 
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L 
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RESULTS :. ..I a’.. 

‘:. 

1 : . . . . . ‘, 

C. ksf 0.42 ..’ ..:,I ; : 

:..1 I.., 
. ..: ‘. : 

4. deg 5.9 .,, :. ‘.. .: 

:.. 

0.10 .: ..: :.: 

,. .:_,.. :..i.. ._:_ ‘, ,:,;F,, I.,. ,;,:.’ 

TAN b 
. . . . . . . .1.... j., 

_;. : : : . . . . 

I I 
: .: /. .,. ;. 

. 
:‘, 

,, _:. J.; : I : .I..: .‘::I I’.: 1 _,I’: : 1 “. 1 ‘I’ 1, : 1 : : ; ‘, 1 : : ,.:I::;,.;:: f: l::i::i::::::.:l::l:.~:~::i::l 

0 3.00 6.00 9.00 12.00 15.00 18.00 

Normal Stress, ks’f 

SAMPLE NO. . 1 2 3 

WATER CONTENT, % 28.5 28.5 28.5 
;i! DRY DENSITY, pcf 94.7 97.1 94.7 

; SATURATION, X 101 .o 107.1 101.0 
- VOID RATIO 0.748 0.705 0.747 

z DIAMETER. in 2.85 2.85 2.84 

HEIGHT, in 5.55 5.58 5.56 

WATER CONTENT, 7, 27.1 25.4 27.9 

& DRY DENSITY, pcf 94.7 97.1 94.7 

K SATURATION, 7: 96.1 95.5 99.1 
VOID RATIO 0.748 0.705 0.747 

-~~~~~sf O;)iij ;lj O;g 

0 5 10 15 20 ULTIMATE STRESS. ksf 2.54 3.47 1.40 

Axial Strain. % PORE PRESSURE, ksf 

‘YPE OF TEST: (rl FAILURE, ksf 8.30 14.99 4.28 

Unconsol idoted undrained 03 FAILURE, ksf 5.76 li.52 2.88 

AMPLE TYPE: Undistubed 

ESCRIPTION: Clayey si I’t 

CLIENT: Bechtel Jacobs Poducah 

PROJECT: CERCLA Cell Seismic Assessment 

L= PL= PI= 

;PECIFIC GRAVITY= 2.65 SAMPLE LOCATION: Lob sampl no. ETDC-9984 

:EMARKS : 
II 

Client sample no. CCGTSBOlSTOl 

PROJ . NO.: 783208 DATE : 5/l 7/2002 

TRIAXIAL SHEAR TEST REPORT 

IG. NO. 9984 IT CORPORATION GEOTECHNICAL IA~O~W~ORY 
‘,, . - 



9. 

6. 

3. 

6.00 

RESULTS : . ., .I : : ; : :.:. I ..,..:; .,.., . . . : ,:,.:. ;.: ,- 

C. ksf 1 .33 
. ., 

.:i, ..: .::,:.: “.. : _: i .:. ,,. ::..i..: : : I,’ ‘j. i ;::... .,., i:.i .;:.i., :..:...:.i.: 
. . . . . . . . . . . . 

..:.._ i. .,, 

4. deg 
‘. : 

1 7 i : t j : . ..I ; .:. j. ,.. : .: . . ;. . . . . . . .: : l..l..j I..; .i:.; :,.. ;...:..~...:..: ;,.~:.~..:,. 

TAN b 0. 0-J ;. ! . I. : .~ : : ,, : ,.,,I :::” :j ,:.;:.:..:::: . ..j i. ,1.‘...I:..: i j. i::i.. 

:: 
..: . . . . . ..,. ,. ,:. ,:‘,, ..,: ;;, 

: ; ; . ...“. 1...: ..: ,,.;, ;, .: .i.. .;.. .i. 
::. ::_: 

:. : . : .,. ..: .: : .._. ,: ,; . . . . . .: .I..:. .:...: ,..... : .,... :,, ..: i..:..:.. 
:. ., : : .._ . . . .: .’ . ., 

.; ; .! :, 
,:. 

.: 
.:.. j :.,. . . . . .; ..i .._, “- .::‘ ” 
..j.. .,, 

‘l”‘:. ..: . . . . . . . . :.. i ..-.. I..:.. 
: : . . . : ! I.. .,, ._ .,. .,. ., :. ! ! ;. . . . . .:. . . I . ._ . .., ,.. 

3.00 6.00 9.00 12.00 15.00 18.00 

Norma I Stress, ksf 

0 5 10 15 20 

Axial Strain, % 

-YPE OF TEST: 

Unconsolidated undrained 

iAMPLE TYPE: Undisturbed 

)ESCRIPTION: Cloyey si It 

.L= PL= PI= 

iPEClFiC GRAVITY= 2.65 

[EMARKS : 

‘IG. NO. 9985 

SAMPLE NO. 1 2 3 

WATER CONTENT, % 22.2 22.2 22.2 
2 DRY DENSITY, pcf 102.2 102.3 106.2 

c SATURATION. 7, 95.2 95.4 105.5 

z DIAMETER VOID RATIO in 0.618 2.84 0.618 2.84 0.558 2.84 
- /-- 

HEIGHT. in 5.60 5.73 5.58 

WATER CONTENT. 7. 25.3 22.2 21 .o 
t;; DRY DENSITY. pcf 102.2 102.3 106.2 

k SATURATION. 7; 108.2 95.1 99.9 
VOID RATIO 0.618 0.618 0.558 

2 DIAMETER. in 2.84 2.84 2.84 

HEIGHT, in 5.60 5.73 5.58 

Strain rate, in/min 0.028 0.028 0.028 

BACK PRESSURE, ksf 0.00 0.00 0.00 

CELL PRESSURE, ksf 2.88 5.76 11.52 

FAILURE STRESS, ksf 2.73 3.38 3.34 

PORE PRESSURE, ksf 

ULTIMATE STRESS. ksf 3.64 3.83 4.27 

PORE PRESSURE, ksf 

01 FAILURE, ksf 5.61 9.14 14.86 

03 FAILURE, ksf 2.88 5.76 11 .52 

CLIENT: Bechtel Jacobs Poducoh 

PROJECT: CERCLA Cell Seismic Assessment 

SAMPLE LOCATION: Lab sample no. ETDC-9985 

Client sample no. CCGTSBOlST02 

PROJ. NO.: 783208 DATE : 5/l 7/2002 
/-- 

TR I AX I AL SHEAR TEST REPORT 

1-r COF?POf3ATlON GEOTECHNICAL LABORATORY II 



6.00 

RESULTS 

0 3.00 6.00 9.00 12.00 15.00 18.00 

Normal Stress, ksf . 

J 

SAMPLE NO. 1 2 3 

WATER CONTENT. % 30.5 30.5 .: 30.5 

$ DRY DENSITY, pcf 96.2 94.3 97.9 
; SATURATION, % 112.2 107.0 117.2 

- VOID RATIO 0.720 

5 DIAMETER, in 

0.755 0.689 

2.81 2.79 2.79 
HEIGHT, in 5.36 5.37 5.39 

WATER CONTENT, % 27.3 27.3 26.5 

k DRY DENSITY, pcf 96.2 94.3 97.9 
p SATURATION. X 700.5 96.0 101.9 

VOID RATIO 0.720 0.755 0.689 

2 DIAMETER, in 2.81 2.79 2.79 

HEIGHT. in 5.36 5.37 5.39 

Strain fate, in/min 0.049 0.458 0.048 

BACK PRESSURE, ks f 0.00 0.00 0.00 

CELL PRESSURE, ksf 2.88 5.76 11 52 

FAILURE STRESS, ksf 1.37 1.81 2.22 

PORE PRESSURE, ksf 

0 5 10 15 20 I 

ULTIMATE STRESS, ksf 1.37 1 .81 2.22 

Axial Strain, X PORE PRESSURE. ksf 

TYPE OF TEST: (71 FAILURE. ksf 4.25 7.57 13.74 

Unconsolidated undrained CT3 FAILURE, ksf 2.88 5.76 11.52 

jAMPLE TYPE Undisturbed 

)ESCR I PT I ON Clayey SILT 

-L= PL- PI= 

:PEClFlC GRAVITY- 2.65 

ZEMARKS : 

CLIENT: Bechtel Jacobs Poducah 

PROJECT: CERCLA Gel I Seismic Assessment 

SAMPLE LOCATION: Lob sample no. ETDC-9961 

Client sompl ID: CCGSB02STOl 

$ 
PROJ. NO.: 783208 DATE : 4/ 16/02 

TRIAXIAL SHEAR TEST REPORT 

FIG. NO. 9961 IT CORPORATION GEOTECkNIcAL 



1 . 

8.00 

6.00 

RESULTS 

+, deg 10.8 

0 4.00 8.00 12.00 16.00 20.00 24 .OO 

Normal Stress, ksf 

0 5 10 15 20 

Axial Strain, % 

‘YPE OF TEST: 

Unconsolidated undrained 

AMPLE TYPE: Undisturbed 

IESCRiPTION: Cloyey SILT 

.L= PL= PI= 

&PEClFlC GRAVITY= 2.65 

EMARKS: 

IG. NO. 9960 

: 

AMPLE NO. 1 2 3 

WATER CONTENT. % 22.5 22.5.‘. 22.5 
! DRY DENSITY. pcf 101 .8 702.4 103.3 
: SATURATION, % 95.5 96.9 99.2 

VOID RATIO 0.625 0.616 0.601 
DIAVETER. in 2.86 2.84 2.85 j 

HEIGHT, in 5.59 5.60 5.60 

WATER CONTENT, % 21.5 23.0 21 .l 
; DRY DENSITY. pcf 101 .8 102.4 103.3 
; SATURATION, % 91.3 98.9 93.2 

VOID RATIO 0.625 0.616 0.601 

DIAMETER, in 2.86 2.84 2.85 

HEIGHT. in 5.59 5.60 5.60 

train rate, in/min 0.048 0.048 0.048 

ACK PRESSURE, ksf 0.00 0.00 0.00 

ELL PRESSURE. ksf 2.88 5.76 11.52 

AILURE STRESS, ksf 5.95 6.69 9.82 

PORE PRESSURE, ksf 

LTIMATE STRESS, ksf 5.94 9.82 

PORE PRESSURE, ksf 

;f FAILURE. ksf 8.83 12.45 21.34 

‘3 FAILURE, ksf 2.88 5.76 11.52 

:LIENT: Bechtel.Jacobs Paducah 

‘ROJECT: CERCLA Cell Seismic Assessment 

iAMPLE LOCATION: Lab sample no. ETDC-9960 

Client sample ID CCGTS.BO2STOZ 

‘ROJ . NO.: 783208 DATE : 4/l 5/02 

TRIAXIAL SHEAR TEST REPORT 

IT CORPOfWTlON GEOTECHNICAL -TORY 



0 4.00 8.00 12.00 16.00 20.00 24.00 

Normal Stress, ksf 

SAMPLE NO. 1 2 3 

WATER CONTENT. % 16.2 16.2 16.2 
< DRY DENSITY, pcf 114.8 116,.7 116.9 
; SATURATION. % 97.6 103.2 103.6 

- VOID RATIO 0.441 9.417 0.415 

5 DIAMETER, in 2.84 2.82 2.84 

HEIGHT. in 5.62 5.58 5.60 

WATER CONTENT, % 19.2 17.6 17.4 

$, DRY DENSITY. pcf 114.8 116.7 116.9 

p SATURATION, X 115.4 112.0 110.7 

VOID RATIO 0.441 0.417 0.415 
DIAMETER, in 2.84 2.82 2.84 

HEIGHT, in 5.62 5.58 5.60 

Strain rate. in/min 0.028 0.028 0.028 

SACK PRESSURE, ksf 0.00 0.00 0.00 

CELL PRESSURE. ksf 2.88 5.76 71 .52 

FAILURE STRESS, ksf 3.78 4.39 7.59 

PORE PRESSURE. ksf 

0 5 10 15 20 ULTIMATE STRESS, ksf 3.63 4.09 6.55 

Axial Strain. % PORE PRESSURE, ksf 
TYPE OF TEST: -al FAILURE, ksf 6.66 10.15 19.11 

Unconsolidated undrained (TsiAILURE. ksf 2.88 5.76 11.52 
I 

SAMPLE TYPE : Und i s t u rbed CLIENT: eechtel Jacobs Poducoh 

DESCRIPTION: Clayey silt 

PROJECT: CERCLA Cell Seismic Assessment 

-L= PL- PI= 

:PEClFlC GRAVITY= 2.65 SAMPLE LOCATION: Lab sample no. ETDC-9986 

?EMARKS : Client somple no. CCGTSB02ST03 

PROJ. NO. : 783208 DATE: 5/17/2002 

TRIAXIAL SHEAR TEST REPORT 

-IC. NO. 9986 IT CO~WO~WTION GEOTECHNICAL U&ORATORY 



_., 

1 

12.00 

L 
y” 8.00 

18.00 

L 
0 6.00 
-u 
0 .- 

5 cl 3.00 

RESULTS 
,; SC. 

: 

C. ksf 7.14 j: _’ 1: “i ,” “‘I:, ,,, : “:I 

+.degO .:.. . ..._, ,. ..., : . : : 
.:.... ;. ,’ ,’ .i j..: > ..: .._.,,. :. 

TAN Jo 0 .:. : .,.. :..:..: 

I 
\ ,. . . .‘ . ..j :. ,..;..;.. . . .., 

:. .,: :::: 
. . ..i . . ..1 . . . : :..; ..,,, ._ : : :... :.. . :.,:..: ,..,... :.: .:.. : ::. .:. : “:: .::: 

8.00 12.00 16.00 20.00 24.00 

Normal Stress, ksf 

, 

0 5 10 15 20 

Axial Strain. % 

TYPE OF TEST: 

Unconsolidated undrained 

SAMPLE TYPE: Undisturbed 

DESCRIPTION: Silty cloy 

LL= PL= PI= 

SPECIFIC GRAVITY= 2.65 

REMARKS: Depth 8-9.4 ft. 

FIG. NO. 9932 

I f--Y. 

SAMPLE NO. 1 

WATER CONTENT, 7. 23.0 
DRY DENSITY, pcf 102.6 
SATURATION. % 99.7 
VOID RATIO 0.613 .’ 

DIAMETER, in 2.85 

‘; 

St 
BP 
CE 

Ff 

HEIGHT. in 5.62 

WATER CONTENT. % 18.2 
DRY DENSITY. pcf 102.6 
SATURATION. % 70.6 
VOID RATIO 0.613 
DIAMETER. in 2.85 
HEIGHT. in 5.62 

:rain rate, in/min 0.042 

iCK PRESSURE, ksf 0.00 

ILL PRESSURE, ksf 5.76 

{ILURE STRESS, ksf 14.27 

PORE PRESSURE, ksf 

-TIMATE STRESS, ksf 14.27 

PORE PRESSURE, ksf 

, FAILURE. ksf 20.03 

3 FAILURE. ksf 5.76 

LI ENT: Bechtel Jacobs Paducah 

ROJECT: CERCLA Cell Seismic Assessment 

AMPLE LOCATION: Lob sample no. ETDC-9932 

Client no. CCGTSB03STOl 
, 

ROJ . NO.: 783208 DATE : 3/22/02 

TRIAXIAL SHEAR TEST REPORT 

IT CORF’ORATION GEOTECHNICAL LABORATORY 



15.00 --- 
RESULTS :. 

. . ,. . . .(. ., 

C. ksf 2.06 

4. deg 16.3 - . 

._ . .,... 

.,. :: . ..~....,~.. i i :.:.’ 

0. 29 : ‘: “‘.. .: ;.: i 
. . . . i : ,, :. 

TAN b ; .. ” ‘. : : .I. .;..;:y;, ,, ,I.,;,, 
1 , , 

0 5.00 10.00 15.00 20.00 25.00 30.00 

Normal Stress, ksf 

18.00 
SAMPLE NO. 1 2 3 

WATER CONTENT, % 21.2 21.2 21.2 
15.00 2 DRY DENSITY, pcf 104.9 106.3 106.8 

c SATURAT l ON, % 97.4 101 .O 102.5 

- VOID RATIO 0.577 
-+- 

0.557 0.548 

8 12.00 5 DIAMETER. in 2.66 2.05 2.66 

HEIGHT. in 5.61 5.61 5.60 

: WATER CONTENT, % 22.8 20.6 19.3 

Q) 9.00 104.9 106.3 106.8 
L 

t;; DRY DENSITY, pcf 

Gi F SATURATION, Z 104.8 98.7 93.2 
VOID RATIO 0.577 0.557 0.548 

L 0 6.00 2 DIAMETER, in 2.86 2.85 2.86 

Y HEIGHT. in 5.61 5.61 5.60 
0 

_- 0.056 0.040 0.040 
> 

Strain rate. in/min 

x 3.00 BACK PRESSURE, ksf 0.00 0.00 0.00 

CELL PRESSURE. ksf 2.88 5.76 11.52 

FAILURE STRESS, ksf 6.70 11 -85’ 13.61 

0 PORE PRESSURE, ksf 

0 5 10 15 20 ULTIMATE STRESS, ksf 6.70 11 .85 13.61 

Axial Strain, % PORE PRESSURE. ksf 

TYPE OF TEST: 0, FAILURE, ksf 9.58 17.61 25.13 

Unconsolidated undrained a3 FAILURE, ksf 2.88 5.76 11.52 
, 

SAMPLE TYPE: Undisturbed 

DESCRIPTION: Silty clay 

CL l ENT : 8ech te I Jacobs Paducah 

-L= PL= PI= 

SPECIFiC GRAVITY= 2.65 

?EMARKS : Depth 10-11.9 ft. 

PROJECT: CERCLA Gel\ Seismic Assessment 

SAMPLE LOCAT I ON : Lob sample no. ETDC-9933 

Client no. CCGTSB03ST02 

Curve is “best-f i t”. 
PROJ . NO.: 783208 DATE : 3/22/02 

TR I AX I AL SHEAR TEST REPORT 

-IG. NO. 9933 IT CORPORATION CEOTECHNICAL LABORATOFW 



RESULTS .’ ,.. :’ ., ..,. 

C. ksf 2.63 “. ‘. : 
.: . . . . ~.. 

. 

b. deg 3.3 . . . . ,.. . . ,.,_, . 
““I .” 

; .:.: . :.: ;:,: .:,::::: .:‘, 

..,, 1. : 1 i ~..!,,., 

TAN 6 
. . ! : . : .;...;., 

0.06 
..:. .., , , :. : .: .,,, ;., . . : :. .‘,,’ : ,i .; 

..,:. ..,.:.: :.;,i..,:,, 
. . j i j .,. _. 

I ,‘. -\ 

4.00 . 8.00 1.2 . 00 16.00 20.00 24.00 

Normal Stress, ksf 

8.00 

6.00 

4.00 

2.00 

. . . . . . 
1 : : : 1 

..:..: . . . . ..1 
o t : r ‘:’ yp;-y. iy.j 

0 5 10 15 20 

Axial Stroin, % 

SAMPLE NO. 1 2 3 

WATER CONTENT, % 21.6 21 .6 21.6 ‘, 

7i’ DRY’OENSITY, pcf 103.9 .106.7 128.6 
; SATURATION, % 96.5 703.8 199.6 

f D VOID I AMETER, RATIO in 0.592 2.87 0.551 2.06 0.286 2.85 
I 

/-+- --L 

HEIGHT. in 5.60 5.61 4.60 

Strain rate, in/min 0.040 0.040 0.040 

BACK PRESSURE, ksf 0.00 0.00 0.00 

CELL PRESSURE. ksf 5.76 11 .52 15.84 

FAILURE STRESS, ksf 6.33 6.86 7.57 

PORE PRESSURE, ksf 

ULTIMATE STRESS, ksf 5.42 6.62 6.32 

PORE PRESSURE. ksf 

l-YPE OF TEST: a1 FAILURE. ksf 12.09 18.38 23.41 

Unconsolidated undrained G3 FAILURE, ksf 5.76 11.52 15.84 
I 

SAMPLE TYPE: Undisturbed 

DESCRIPTION: Si I ty cloy 

-L= PL= PI- 

SPECIFIC GRAVITY= 2.65 

REMARKS: Depth 38-40 ft. 

Curve is “best-fit”. 

CLIENT: Bechtels Jacobs Poducoh 

PROJECT: CERCLA Cell Seismic Assessment 

SAMPLE LOCATION: Lab sample no. ETDC-9934 

Client .no. CCGTSB03ST03 

PROJ. ~0.: 783208 DATE: 3/22/02 
I .Jf 

TRI AX I AL SHEAR TEST REPORT 
II 

rlG. NO. 9934 IT CORPORATION GEOTECI-NICAL lJU3OfW~~ 
I 



12. 

6.00 

RESULTS ..;’ : ,, A.. ; I 
,. ., ,j .: . .‘._, . . . : : :., 

C. ksf 2. 20 ..i. ,.:.;.:: ,.:.: : i : : .: : ;: ;, :. : .: : >,J’ : ;, :.: :‘.I’ .“’ ‘y ; .I.. ._. ._ 

3.5 ‘I,. ,...: :..;. ::.,. ; i 1:. .: 1.. _‘.: 1.. .: I. : .‘I. 

8.00 12.00 16.00 20.00 24.00 

Normal Stress. ksf 

0 5 10 15 20 

Axiol Strain, % 

SAMPLE NO. 1 2 3 

WATER CONTENT, % 23:3 23.3 23.3 
2 DRY DENSITY, pcf 103.3 101 .o 103.1 

IE SATURATION, VOID RATIO 76 102.8 96.9 102.2 
0.601 0.638 

‘5 DIAMETER, in 

0.605 

2.86 2.86 2.87 
HEIGHT. in 4.33 5.63 5.59 

WATER CONTENT. % 24.3 24.5 24.4 
‘I- DRY v) DENSITY. pcf 103.3 101 .o 103.1 
p SATURATION. X 106.9 101.8 107.0 

Vol.0 RATIO 0.601 0.638 0.605 
2 DIAMETER, in 2.86 2.86 2.87 

HEIGHT. in 4.33 5.63 5.59 

Stroin rote, in/min 0.045 0.045 0.045 

BACK PRESSURE, ksf 0.00 0.00 0.00 

CELL PRESSURE. ksf 5.76 11 .52 15.84 

FAILURE STRESS, ksf 5.28 6.53 6.51 

PORE PRESSURE, ksf 

UL.T I MATE STRESS, ksf 4.74 5.26 5.24 

PORE PRESSURE. ksf 

‘YPE OF TEST: 01 FAILURE. ksf 11.04 18.05 22.35 

Unconsolidated undrained CrsFAILURE. ksf 5.76 11 .52 15.84 -. ._ 
1 

SAMPLE TYPE: Undisturbed 

IESCRIPTION: Silty cloy 

-L= PL- PI= 

;PEClFlC GRAVITY= 2.65 

[EMARKS : Depth 40-42.3 ft. 

Curve is “best-fit”. 

CLIENT: Bechtel Jocobs Poducah 

PROJECT: CERCLA Cell Seismic Assessment 

SAMPLE LOCATION: Lab sample no. ETDC-9935 

Client no. CCGTSB03ST04 

PROJ. NO.: 783208 DATE : 3/22/02 

TRIAXIAL SHEAR TEST REPORT 

-IG. NO. 9935 IT CORPORATION GEOTECHNICAL LMORATORY 
. 1.. ._ 



8.00 

4.00 

0 

12.00 - -I : :‘: : 

. . . . . :..!..j.. ,,&/,,j., : : 
; : : : : 

_.: ..,. .:...:. ..:..~..;..:.. ..i..i..~..,.. ..:..;..;..(.. 
.!..!. .; ..j.. SAMPLE NO. 1 /..;..I . . . . . . 2 3 

.+ . ...“. ;.. ..:..;..g.;) . . . . . ;...>..:..<.. .‘.!.‘!.‘.!.. f.. 
1’0.00 ..:..;..~.,.g. j,;,,;,.;, ..:..:..i.+ ..f. <...~..(. : : ,,;,,;.,;,,i., ..i..:..r..:.. ;. (. 1 ,f .;. : 

-ViATEk CONTENT. 2 22.3 22.3 22.3 
2 DRY DENSITY. Pcf 100.7 106.6 103.0 ..:..:..:..I 

.:..:..:..:. ..l...:..i..i.. ..L.1..:..:.. ..i..:..:..l. 
. . .i..:..i...:. ..:..:..i..i ..,.. 3.i..:..:.. ..i..i..i..l 

; SATURATION, 2 91.8 106.9 97.4 
-,-*. _ 

.I..:..:...:.. 
: : : :. 

..:..:..I..;. ..5.;...:..1.. 
: : : :. 

..:..i..i..;. 
VOID RATIO 0.643 0.552 0.606 

f OIAMETER. in 2.84 2.84 2.85 
HEIGHT, in 5.58 5.54 5.37 

WATER CONTENT, % 22.8 23.7 22.0 
L DRY DENSITY, pcf 100.7 106.6 103.0 
2 SATURATION, 7. 94.0 113.9 96.1 

..: . .;.. . . .: . ...,., 1.. 

. . . . . . ..i.I. . . :. 12. 

-4 

VOID RATIO 0.643 0.552 0.606 
- -. _. .i..l. i ..,.. : : 2 DIAMETER. in 2.84 2.84 2.85 4.00 

.I... .; . . .._ HEIGHT. in 5.58 5.54 5.37 

Strain rate. in/min 0.047 0.046 0.046 

._:_ ;..;..;. 
.;. .,. .:. /. 
.:. .;. .;. ;. 
.I.. .:. .;. ;. 

: 
,f. .i.. .;. *y. 

8.00 12.00 16.00 20.00 24.00 

Normal Stress, ksf 

2.00 BACK PRESSURE, ksf 0.00 0.00 0.00 

CELL PRESSURE. ksf 2.88 5.76 11.52 
..,...:.. :..:.. . ..“.~.~“‘... __:_ :..:..I. 

..:..:..:..:.. .;. .+ ..:. :. ..:..:..:..:.. 

..l..l..i..i.. ..:..r..:..:.. ..i..i..l..i. 
FAILURE STRESS, ksf 4.03 4.05 8.19 

:::: :::. :;.. PORE PRESSURE, ksf 

0 5 10 15 20 ULTIMATE STRESS, ksf 4.03 4.63 a. 19 

Axial Strain, % PORE PRESSURE, ksf 

TYPE OF TEST: 

Unconsolidated undrained 

SAMPLE TYPE: Undisturbed 

DESCRIPTION: Clayey SILT 

-L= PL= PI= 

SPECIFIC GRAVITY- 2.65 

=?EMARKS : 

PROJ. NO.: 783208 DATE: 4/2/02 

TRIAXIAL SHEAR TEST REPORT 

FIG. NO. 9956 
IT COf?POf?AT I ON GEOTECHN iCAL LABORATORY 

-‘6, FAILURE. ksf 6.91 9.81 19.71, 

CT3 FAILURE, ksf 2.88 5.76 11.52 

CLIENT: Beth te I Jacobs 

II PROJECT : Poducah 

II SAM’PLE LOCAT I ON: Lab somp I e no. ETDC-9956 

Client sample ID CCGTSBO5STOl 



9.00 
RCSULTS :. . . 

.;.: : .,:.; , ; 
.,._, . . .*.,.; . . . .._ 

. ._. .:..: :..:.. . . . ,..j. j .: . . . .;. . ..i 

. . . . . . . .._ ._,... :,. ..I..: -..-.. . . ., _: ,:.. 

0 3.00 6.00 9.00 12.00 15.00 18.00 

Normal Stress, ksf 

SAMPLE NO. 1 5 3 

WATER CONTENT, X 23.. 0 23.0 23.0 

2 DRY DENSITY. pcf 104.1 100.4 102.8 

;: SATURATION, % 103.4 94.2 100.1 

- DIAMETER VOID’ RATIO . in 0.590 1.99 0.647 2.02 0.609 1.99 

HEIGHT. in 3.71 3.98 3.93 

WATER CONTENT, X 25.7 25.0 23.6 

h DRY DENSITY, pcf 104.1 100.4 102.8 

F SATURATION, Z 115.3 102.3 102.6 

VOID RATIO 0.590 0.647 0.609 

2 DIAMETER. in 1.99 2.02 1 .SQ 

HEIGHT. in 3.71 3.98 3.93 

Strain rate, in/min 0.040 0.039 0.040 

BACK PRESSURE, ksf 0.00 0.00 0.00 

CELL PRESSURE. ksf 2.88 5.76 11.52 

FAILURE STRESS, ksf 0.85 3.55 4.03 

PORE PRESSURE, ksf 

0 5 10 15 20 ULTIMATE STRESS, ksf 1.46 3.55 4.03 

Axial Strain. % PORE PRESSURE. ksf 

-YPE OF TEST: al FAI LURE, ksf 3.73 9.31 15.55 

Unconsolidated undrained asFAILURE. ksf 2.88 5.76 11.52 

#AMPLE TYPE: Undistubed 

‘ESCRIPTION: Clayey SILT 

L= PL= PI= 

PECIFIC GRAVITY= 2.65 

EMARKS : 

CLIENT: Bechtel Jacobs Paducah 

P,ROJECT: CERCLA Ceil Seismic Assessment 

SAMPLE LOCATION: Lab sample no. ETDC-9964 

Client sample IDL CCGTSEOSSTO2 

PROJ. NO.: 783208 DATE : 4/l 6/02 

TRIAXIAL SHEAR TEST REPORT 

IG. NO. 9964 IT CORFWWTION GEOTECHNICAL u~ORATORY 



6.00 

0 4.00 8.00 12.00 16.00 20.00 24.00 

Normal Stress, ksf 

0 0 5 5 10 10 15 15 20 20 

Axial Strain, % 

P/PE OF TEST: 

Unconsolidated undrained 

SAMPLE TYPE: Undisturbed 

DESCRIPTION: Clayey silt 

-L= PL= PI= 

jPECIFIC GRAVITY= 2.65 

?EMARKS : 

:lG. NO. 9965 

rMPLE NO. 1 2 3 

WATER CONTENT, % 21 .l 18.9 18.5 
DRY DENSITY. pcf 108.0 112.5 112.2 
SATURATION. X 104.8 106.2 103.3 _^- 
VOID RATIO 0.532 0.471 0.474 
DIAMETER. in 2.85 2.85 2.85 
HEIGHT, in 5.60 5.61 5.61 

WATER CONTENT, % 21.1 18.9 18.5 
DRY DENSITY. pcf 108.0 112.5 112.2 
SATURATION. % 104.8 106.2 103.3 
VOID RATIO 0.532 0.471 0.474 
DIAMETER. in 2.85 2.85 2.85 
HEIGHT. in 5.60 5.61 5.61 

:roin fate, in/min 0.028 0.028 0.028 

(CK PRESSURE, ksf 0.00 0.00 0.00 

ILL PRESSURE, ksf 5.76 11.52 15.84 

41 LURE STRESS, ksf 2.67 4.23 4.68 

PORE PRESSURE, ksf 

-TIMATE STRESS, ksf 2.54 3.88 4.32 

PORE PRESSURE, ksf 

, FAI LURE, ksf 6.43 15.75 20.52 

3 FAI LURE, ksf 5.76 11 .52 15.84 

LI ENT: Bechtel Jacobs Paducoh 

ROJECT: CERCLA Cel I Seismic Assessment 

AMPLE LOCATION: Lob sample no. ETDC-9965 

Client sample no. CCGTSBOSST03 

ROJ . NO. : 783208 DATE: 5/17/2002 

TRIAXIAL SHEAR TEST REPORT 

IT COf?PORAT ION GEOTECHN ICAL uG3ORATOW 



6.00 

8.00 12.00 16.00 20.00 24.00 

Normal Stress, ksf 

0 5 10 15 20 ULTIMATE STRESS, ksf 4.33 5.55 5.88 

Axiol Strain, % PORE PRESSURE, ksf 

SAMPLE NO. 1 2 3 

IWATER CONTENT, % 16.0 16.0 16.0 

E p?rz&%pcf 
Strain rote, in/min 

BACK PRESSURE, ksf 

CELL PRESSURE, ksf 

FAILURE STRESS, ksf 

PORE PRESSURE, ksf 

118.8 114.1 118.8 
103.8 97.5 104.0 
0.393 0.450 0.392 

2.04 2.09 2.04 
4.01 3.98 4.01 

0.00 0.00 0.00 
5.76 11.52 15.84 

4.21 5.66 5.88 

I-YPE OF TEST: 61 FAILURE, ksf 9.97 17.18 21.72 

Unconsolidated undroined 03 FAILURE, ksf 5.76 11.52 15.84 

iAMPLE TYPE: Undisturbed 

DESCRIPTION: Clayey SILT 

.L= PL= PI= 

iPEClFlC GRAVITY= 2.65 

!EMARKS : 

:LI ENT: Bechte I Jacobs 

‘ROJECT: Paducoh 

SAMPLE LOCATION: Lob sample no. ETDC-9958 

Client sample ID CCGTSB05ST04 

PROJ . NO. : 78320‘8 DATE: 4/2/02 

TR I AX I AL SHEAR TEST REPORT 

‘IG. NO. 9958 IT CORPOFUT I ON GEOTECHN ICAL LA8oRAToRy 



12.00 

8.00 

4.00 

8.00 

6.00 

: .; ; :. ,. : “’ ” 
RESULTS 

j :..i ,; ;.: .,’ ,.i. ._: ,I ..: :::: :,.. 
..:..: ..,. : ! ,g..i.. .: .:. 

.i.. ., :. :, : .: ,.., :.. ‘. .‘...; ..,_ .,:: : ,. .: : . , .~. . . . . . . . . . . . . . . ..,.. i.. . . . . . . . ,.... :. 

C. ksf 0 
. . . . . :...:.. :..:..;.; . . . , .:.:,..: ,.... . . . . :..i..;..~ : ..; . . . ..:. : ” : ..: : . : . . . . ..i.. .z......:.- 
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1.0 INTRODUCTION 

This report contains the results of Cone Penetration Testing with seismic wave 
velocity measurements conducted at the United States Energy Center facility in 
Paducah, Kentucky. The program consisted of fourteen CPT soundings to 
depths ranging from 6.76 feet to 70.01 feet below the existing ground surface. 
The soundings included downhole seismic testing. Gregg In Situ’s 25 Ton CPT 
rig and 22 Ton RHlNO track rig with associated tooling were used for the CPT 
soundings. A data acquisition system collected information from the cone as it 
penetrated the soils. The scope of work was completed at the direction of SAIC 
personnel. The investigation program was conducted from February 13 to March 
7, 2002. Other project assignments included soil sampling. This report 
addresses only the CPT and downhole seismic testing conducted. 

2.0 FIELD EQUIPMENT AND PROCEDURES 

2.1 Electric Cone Penetration Testing 

The Cone Penetration Tests (CPT) were performed using GREGG IN SITU of 
Summerville, South Carolina using an integrated electronic cone system. The 
CPT soundings were performed in general accordance with ASTM D5778-95 and 
industry standards. 

A 20-ton compression type cone was utilized at this site. The 20-ton cone has a 
tip area (A,) of 15cm’ and a friction sleeve area of 225 cm2. A pore water 
pressure transducer and filter is located directly behind the cone tip. The 5.0 mm 
filter element is composed of a porous plastic and is saturated in glycerin under 
vacuum pressure prior to use. An illustration of the cone is shown in Figure 1. 

The GREGG IN SITU cone is designed with an equal end area friction sleeve 
and a tip net area ratio, a, of 0.85 (based on A, equal to 15cm’). The net area 
ratio, a, has been verified in the laboratory by subjecting the cone to a known 
pressure then measuring the load recorded on the tip. The net area ratio can 
then be calculated by dividing the measured pressure on the tip by the known 
applied pressure. 

The GREGG IN SITU cone was equipped with three geophones orientated along 
the X, Y and Z axis of the cone used for measuring shear and compression 
waves generated at the ground surface. The shear and compression wave forms 
generated were recorded by an electronic oscilloscope and stored by the data 
acquisition system. Compressive waves were not reported due to the shallow 

- water table at the site. 

GREGG IN SITU 
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The cone is capable of recording the following parameters at 2-cm and 2.5cm 
depth intervals: 

Tip Resistance (qc) 
Sleeve Friction Vs) 
Dynamic Pore Pressure hJ2) 

/ 

Due to the inner geometry of the cone, the measured tip resistance (q,) is 
influenced by the ambient pore water pressure. This effect is commonly referred 
to as the “unequal area effect”. Therefore, a corrected total cone tip resistance 
(qt) is utilized for CPT correlations, where: 

qt= q, + (+a)~ u2 

where: q, is the recorded tip stress 
a is the net area ratio (Based on Laboratory Measurements ) 
u2 is the dynamic pore pressure measured just behind the tip 

Triarial G 
or Accele 
wp g w 

Inclinometer (I) 

Thermistor (T) 

Friction Sleeve (Fs) 

Pore Pressure 
Transducer(u?) 

cone Tip (%I 

---T-h 

Figure 1 
Gregg In Situ Cone Penetrometer 

(Type 2 Shoulder Cone) .- I 
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Complete sets of baseline readings were taken prior to and after the sounding to 
determine temperature shifts and any zero load offsets. Establishing 
temperature shifts and load offsets enables corrections to be made to the cone 
data where necessary. 

The CPT soundings were advanced using GREGG IN SITU’s 25 ton CPT rig and 
22 Ton RHINO track rig and associated tooling. 

3.0 CONE PENETRATION TEST DATA AND INTERPRETATION 

3.1 CPT Data 

The CPT testing program has been summarized in Table 1. 

Table 1 
CPT Testing Summary 

Sounding 
Soundi 

Total Depth 
Number 

D?e 
(Feet) Tested Parameters 

CCGT-SC01 2/l 5/02 59.12 q,, fs, u2, Seismic 
CCGT-03 2/l 4/02 51.97 q,, fs, u2, Seismic 
CCGT-04 2/l 4/02 70.01 q,, fs, u2, Seismic 

CCGT-SC05 2/ 15/02 54.07 q,, fs, u2, Seismic 
CCGT-08 2/l 3/02 69.03 q,, fs, u2, Seismic 

CCGT-SC09 2/l 3/02 6.76 q,, 6, u2, Seismic 
CCGT-SCOSA 2/l 3/02 66.01 q,, fs, ~2, Seismic 

SCPT-SB04 3/07/02 34.86 q,, fs, ~2, Seismic 

SCPT-SB07 3/07/02 17.72 q,, fs, ug, Seismic 

SCPT-SB07A 3107102 16.49 q,, fs, u2, Seismic 

SCPT-340L2 3/06/02 51.02 qc, 6, u2, Seismic 

SCPT-340L3 3/05/02 51.05 q,, f,, u2, Seismic 

SCPT-560L2 3/06/02 37.96 q,, fs, u2, Seismic 

The cone penetration test data and pore pressure measurements are presented 
in graphical form in Appendix A. Penetration depths are referenced to the 
existing ground surface at the time of the investigation. 

f The inferred stratigraphic profile at each CPT test location is included with this 
report. The stratigraphic soil type behavior interpretations are based on 

GREGG IN SITU. 
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relationships between qt, fS, and ~2. The friction ratio (fS/qt) is a calculated 
parameter that is indicative of soil behavior and is therefore used to identify the 
soil behavior type. 

Generally, cohesive soils have high friction ratios, low cone bearing and generate 
large excess pore water pressures. Cohesionless soils have lower friction ratios, 
high cone bearing and generate little in the way of excess pore water pressures. 
In this report, the classification of soils is based on the correlations developed by 
Robertson (1990) shown in Figure 2. 

GREGG IN SITU 
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Figure 2 
Soil Behavior Type Classification Chart 

(Robertson 1990) 
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3.2 PORE PRESSURE DISSIPATION TEST RESULTS 

Pore water pressures are monitored in order to measure hydrostatic water 
pressures and approximate the depth to the groundwater table. Pore pressure 
dissipations were automatically recorded at 5second intervals and where 
appropriate during pauses in the penetration. Often, complete dissipations are 
conducted at selected depths. Select pressure dissipations from the soundings 
advanced for this investigation have been included in Appendix B. 

3.3 CPT INTERPRETATION SUMMARY 

Generalized summaries have been generated for the soil parameters with 
respect to depth. These methods are based on general geotechnical 
engineering principles and current literature being published in the discipline of 
CPT technologies. These output files have are presented as both importable (ie. 
to spreadsheet) or printable files. A listing of definitions and interpretation 
methodologies is presented in the Appendix C. 

The interpretations of soils encountered are conducted using correlations 
developed by Robertson, 1990. It should be noted that it is not always possible 
to clearly identify a soil type based on q,, fs and ~2. In these situations, 
experience and judgement and an assessment of the pore pressure dissipation 
test data should be used to infer the soil behavior type. 

4.0 SEISMIC TEST DATA AND INTERPRETATION 

The seismic equipment and procedures used in this investigation, in general, 
were as developed at the University of British Columbia and reported by 
Rice( 1984), Laing (1985) and Robertson et al (1986). The procedure has been 
incorporated into the CPT test and conducted at select depth intervals as 
directed in the field. 

Seismic shear waves were generated by striking a steel beam being held down 
by a hydraulic stabilizer on the CPT rig. The beam was 8.4 feet long, six inches 
wide and six inches deep. The beam was struck with a twenty-pound sledge 
hammer which automatically triggers an armed data acquisition system on the 
CPT rig. 

For shear wave gen&ation, the beam was struck in a horizontal direction, parallel 
to the active axis of the transducer, first from the right side of the rig and then 
from the left side. The wave traces were recorded using a digital oscilloscope 
onboard the data acquisition system. Each wave is inspected in the field and the 
procedure repeated if the signatures were questionable. .r--.. 

: 
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After each pair of shear waves traces were recorded, inspected and saved, the 
two traces were overlain on a digital oscilloscope screen and common arrival 
times, based in equivalent peaks, were selected. 

Similarly, compressive waves were generated by striking a steel plate embedded 
in the ground. The plate was located approximately 5.5 feet from the sounding 
location. Analysis and interpretation were conducted as with the shear 
waveforms. Compression waveforms and velocities have not been included in 
this report as the data was determined to be void due to the shallow groundwater 
table encountered at the project site. 

Seismic trace stacks plotting time versus depth, Wave Velocity Calculations and 
Profiles are included in Appendix D. 

5.0 DATA DISKETTE 

The enclosed data diskette contains the data files recorded and generated for 
this testing program. The following table details the different files. 

Files on Data Diskette 

File Extension File Description 
COR Gregg format CPT file: 

Column 1: Depth (m) 
Column 2: Tip Resistance-q, (tsf) 
Column 3: Sleeve Friction - fs (tsf) 
Column 4: Dynamic Pore Pressure - u2 (psi) 

PPD i Pore Pressure Dissipation File 
SRI Interpretation File (Savannah River Format) 
IFI Interpretation File Importable 

These files and parameters were generated for 023CSOl.*, 023CSO2.* etc. The 
Data Diskette is included in Appendix E. 

GREGG IN SITU 
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CPT SOUNDING SUMMARY 
Uni&dst;anes Energy Center 

Paducs/r, Kentucky 

I Sounding I Date 1 Depth I 

CCGT-SC01 2/15/2002 59.12 

CCGT-02 2/14/2002 61.42 

CCGT-03 2/14/2002 51.97 

CCGr-04 2/14/2002 70.01 

CCGT-SC05 2/15/2002 54.07 

CCGT-08 2/13/2002 69.03 

CCGT-SC09 2/13/2002 6.76 

CCGT-SCO9A 2/13/2002 66.01 

SCPT-340L2 3/6/2002 51.02 

SW?--34oL3 3/5/2002 51.05 

SCPT-56OL2 3/6/2002 37.96 

SCPT-SB04 3/7/2002 34.86 

SCPT-SB07 3/7/2002 17.72 

SCPT-SBO7A 3/7/2002 16.49 

All depths referenced in feet from the existing ground surface. 
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APPENDIX B 

PORE PRESSURE DISSIPATIONS 





I SAIC-PADUCAH Sounding:CCGT-SCQl Engineer:N. Kidd 
Loca t icm : USEC Date:02:15:02 Q9:34 I 

PORE PRESSURE DISSIPQTION RECORD PORE PRESSURE DISSIPfiTION RECORD 

TINE <set> TINE <set> 

File: o23s"O~.gB 
Depth CM> : 

<ftB: 6:17 
Duration : 185.0s 
U-min: 1.34 0.05 
U-max : 1.91 60.0s 



PORE PRESSURE DISSIPRTION RECORD PORE PRESSURE DISSIPRTION RECORD 

1 .Q -............ i ~...~..~...~~,~.~.~........,............. i . . . . . . . . . . . . . . 
: : , 

0.0 I I I I 

O.OK 0.2K 0.4K 0.6K 0.8K l.OK 

TIME <see> TIME <see> 

0 .-OK 0 .2K 0.4K 0.6K 0.8K l.OK 

Engineer:N. Kidd Engineer:N. Kidd 
Date:02:15:02 09:34 Date:02:15:02 09:34 

File: 023SCOl.PPD 
Demth<:y;: 5.50 

: 18.04 
Duration : 940.05 
U-nin: -0.27 0.0s 
U-l-tax : 0.96 35.05 



Engineer:N. Kidd 
Date:O2:15:02 09:34 

File: 023SCOl.PPD 
Depth Cm> : 14.66 

<ftB: 48.10 
Duration : 1065.0s 
U-min: 20.85 1065.0s 
U-Max : 34.32 60.05 

PORE PRESSURE DISSIPfiTION RECORD 

40 

30 

0 

O.OK 0.5K l.OK 1.5K 2,OK 

TIME <set> 



Ensineer:N. Kidd 
Date:O2:15:02 12:41 I 

I PORE PRESSURE DISSIPRTION RECORD PORE PRESSURE DISSIPRTION RECORD 

0.5 

T 

'..'...'."...""".;.....................i...................... 

I -0.511 

I 0.0 300.0 300.0 600.0 600.0 900.0 

File: 023SCOS.PPD 
Depth CM) : 5.36 

Cft): 17.59 
Duration : 895.0s 
U-min: -0.42 535.05 
U-nax : 0.24 0.05 



PORE PRESSURE DISSIPfiTION RECORD 

28.0- 

26.0- 

24.0- 

22.0- 

20.0- 

Engineer:N. Kidd 
Date:02:15:02 12:41 

. . . . . . . . . . . . . . . . . . . . . 

.““.“““““‘.“i..................... 

: 

. . . . . . . . . . . . . . . . . . ..!..................... 

0.0 300.0 600.0 900.0 

TIME CsecB 



Engineer:N. Kidd 
Date:03:06:02 06:05 

L L 

PORE PRESSURE DISSIPRTION RECORD PORE PRESSURE DISSIPRTION RECORD 

10.07 . . ..'..."""'.."..~............................................. 

olo 306 .o 6045 .O 900.0 0.0 300 .o 600 .O 900.0 

TIME Csec) TIME Csec) 

File: 023CSl;.W&D 
Depth (~3: 

<ft>: 16:17 
Duration : 890.0s 
U-m in : -9.58 860.0s 
U-Max : 1.10 0.0s 



0 

Y
 

v Y
 



Engineer:N. Kidd 
Date:O3:06:02 06:05 

PORE PRESSURE DISSIPRTION RECORD 

600.0- 

400.0. 

200.0. 

0.0. 

300.0 600.0 9QO.O 

File: 023CS12. PPD 
Depth CM): 11.45 

<ft3: 37.57 
Durilt ion : 895.0s 
U-nin: 181.23 895.0s 
U-Max : 500.04 35.05 

TIME tsec3 



Engineer:N. Kidd 
Date:O3:05:02 06:18 

PORE PRESSURE DISSIPRTION RECORD PORE PRESSURE DISSIPRTION RECORD 

$ 
V 

e 
1 -2 

4 
E 
P, 

f! -3 
If 

h 
*rl I I 

$ 
V 

, , 
I I 

e 
1 -2 -0 _... r . . . . . . . . . . . . . . . . . . i . . . . . . . . . . . . . . . . . . . . . !‘......................: -0 _... r . . . . . . . . . . . . . . . . . . i . . . . . . . . . . . . . . . . . . . . . !‘......................: 

4 

, , , , : : 8 8 I I : : 

E 

: : 

, , : : 

p. 8 8 

I I 

E 

I I I I 

If 
-3 .o -......................; . . . . . . . . . . . . . . . . . . . . . { . . . . . . . . . . . . . . . . . . . . . . . .a-.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . { . . . . . . . . . . . . . . . . . . . . . . . 

I I I I : : 
I I : : 
I I I I : : , , 
: : I I I I I I 
: : : : : : 
: : : : , , 

-4 -4.0 .O I I I I 

I I i i 

0.0 200.0 400.0 600 0.0 200.0 400.0 600 

TIME tsec3 TIME kec3 

.O 

File: 023CSll. PPD 
Depth Cm) : 3.10 

<ft3: 10.17 
;uE;r-Aion : 600.0~ - - : -3.66 10.0s 
U-Max : -0.59 340.05 



I SAGPADUCAH Sounding:SCPT-340-L3 Enginecr:N. Kidd 
Locat ion:USEC Date:03:05:02 1O:ll 

PORE PRESSURE DISSIPfiTION RECORD 

120 .o -............;.............,............. i . . . . . . . . . . . . . . . . . . . . . . . . . . . 

I 

60 .f-J w............., ; . . . . . . . . . . ..?-............~............~.............. 

I : 

I 

010 100.0 200.0 300.0 400.0 500.0 
I 

TIME Csec) 

File: 023CSllC. PPD 
Depth CM> : 8.72 

<ft3: 28.61 
Duration : 480.0s 
U-min: 69.40 0.0s 
U-Max: 111.23 255.0s 



I PORE PRESSURE DISSIPRTION RECORD 

I - A -a-- - I -l-k-m-7-- I -a-T- Sound ins : SCPT -340-L3 Engineer:N. Kidd 
Location:USEC Date:03:05:02 1O:ll 

500.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1 : : : I : 

I 

I : I I I 

I 

0 .o#I 
O.OK l.OK 2.OK 3.OK 4.OK 

1 TIME Csec3 

File: 023CSllC.PPD 
Depth CM): 14.34 

cft3: 47.05 
Duration : 3500.05 
U-nin: 102.23 3500.0~ 
U-Max : 421.04 0.0s 



Engincer:N. Kidd 
Date:O2:13:02 14:42 

PORE PRESSURE DISSIPRTION RECORD 

9 

0.0 100.0 200.0 300.0 

TIME Csec) 

File: 023SCO8. PPD 
Depth Cm3 : 6.40 

I;ft3: 21.00 
Duration : 205.0s 
U-min: 7.03 5.05 
U-max: 8.91 145.05 



PORE PRESSURE DISSIPRTION RECORD 

f 

3 
6. 

I= 
h 

. . . 

File: 023SCO8,PPD 
Depth <MB: 9.16 

cft): 30.05 
Duration : 575.0s 

iE:r 
4.85 0.05 

: 10.75 460.0s 

Engineer:N. Kidd Engineer:N. Kidd 
Date:02:13:02 14:42 Date:02:13:02 14:42 

0.0 200.0 400.0 600.0 

TIME bec3 



PORE PRESSURE DISSIPRTION RECORD 

010 200.0 406.0 600.0 

TIME Csec3 

File: 023SC08.PPD 
Depth<;;;: 11.90 

: 39.04 
Duration : 550.05 
U-nin: 3.87 5.05 
U-rrax: 7.56 170.05 



PORE PRESSURE DISSIPCiTION RECORD 

Engineer:N. Kidd 
Date:O2:13:02 14:42 

0.0 100.0 200.0 300.0 

TIME C5ec3 

File: 023SCO8. PPD 
Depth 4n3 : 15.56 

(ft3: 51.05 
Duration : 280.0s 
U-win: 0.10 0.05 
U-wax: 0.95 280.0s 



Sounding : CCGT -88 
1 SAIC-PADUCAHI Locat ion:lJSEC 

Enginccr:N. Kidd 
Date:O2:13:Q2 14:42 

I 
m 

m 

PORE PRESSURE DISSIFWTION RECORD 

0.0 200.0 400.0 600.0 

TIME Csec) 

File: 023X08. PPD 
Depth CM> : 15.74 

<ft): 51.64 
Duration : 560.05 
U-min: 0.59 0.0s 
U-max : 0.95 560.0s 



Engineer:N. Kidd 
Data:02:13:02 lo:24 I 

PORE PRESSURE DISSIPfiTION RECORD 

TIME Csec) 

File: 023SC09R.PPD 
Depth CM): 3.66 

<ft>: 12.01 
Duration : 410.05 
U-nin: 3.05 4io.os 
U--Max: 5.18 100.0s 



1 SAIC-PADUCAH Lclcat ion:USEC 
Sounding:CCGT-SC09 Enqineer:N. Kidd 

Date:O2:13:02 lo:24 

PORE PRESSURE DISSIPRTION RECORD 

6 

I I : 

0.0 I I 
I 

0.0 200.0 400.0 

File: 023SCO9~. PPD 
Depth <MB : 7.40 

<ft>: 24.28 
Duration : 585.0s 
U-min: 5.82 0.05 
U-wax : 14.03 60.05 



Engineer:N. Kidd 
Date:O2:13:02 lo:24 

PORE PRESSURE DISSIPQTION RECORD 

0 

0 

0 

0 

0 

.$3- ..~...~.........; . . . . . ..-.-....... . . . ..--................-..---..... 

V 
An &+--%,+ 
: 

: 
I I 

: 
I 

I I : 

: 
: 

I I 

.6-- : ..I_ .--.......f.--.....-.-..-.~.......-..~..... ..-...-.........a ; 
I : I I I 
I : : 

: : I 
I : 
: : I * 

: : : I : * 
.4-- I I . . . . . . ..-......~--..........-.--!.-.......-...... ; -.-.-.......-m-2 

I 
: : I I I 
: : 
: 
: : I I I 
: I I I I . 

.2-- 
: : : . . ..---.......~-..-....-..~.~..~...-.....-...--.......-.......-..~ 
: : : : 
: I : * 

: : I t 
: , , 

: : 
: : I : : I : I : I I , 

.O I I I 
I 

0.0 100.0 200.0 300.0 400 

File: 023SCO9fi. PPD 
Depth Cm): 13.28 

<ft>: 43.57 
Duration : 310.0s 
U-Min: -0.02 5.0s 
U-max : 0.78 305.05 



Ensineer:N. Kidd 
Date:O2:13:02 lo:24 

PORE PRESSURE DISSIPfiTION RECORD 

1.0 

1 

""-"""""-'--'.;....--.. -".‘.--"-'-i"'------.--......--.-, 
I 

0.0 I 
: I : 
I I 

I 

0.0 200.0 40&o 600.0 

File: 023SC09R. PPD 
Depth CM) : 14.64 

Cft): 48.03 
Duration : 515.05 
U-nin: -0.12 0.05 
U-nax: 0.91 505.05 

. . 

> 
_’ 



Ensineer:N. Kidd 
Date:03:06:02 11:22 

PORE PRESSURE DISSIPRTION RECORD 

15 

10 

5 

0 

-5 

-10 

-15 

0.0 200.0 400.0 600.0 800.0 

TIME GswzB I 

File: OZSCSl~.pS=D 
Depth <MB : 

<ft3: 22:64 
Duraticm : 760.0s 
U-nin: -10.05 675.0s 
U-nax: 18.41 0.05 



0 . 



c 

A 

PORE PRESSURE DISSIPfiTION RECORD 

10.0 
1 

.."'~.~".~"""".i~..~....~.~..........i.......-....-........., 
I 

: 

5.0 
t( 

I 8 I 
__ -...-..-.-.-....-.,.....................~.......-......-...-..-~ I 

I : 

Ensineer:N. Kidd 
Date:03:06:02 ii:22 

0. 

-5. 

100.0 200.0 300 

TIME <sec3 

File: 023CSl3.PPD 
Depth CM): 10.68 

(ft>: 35.04 
Duration : 275.Qs 
U-min: -5.98 0.05 
U--Max: 8.97 275.0s 



Engineer:N. Kidd 
Date:03:06:02 11:22 

PORE PRESSURE DISSIPhTION RECORD 
File: 023CS13 .PPD 
Depth CM) : 11.57 

ift): 37.96 
Duration : 170.05 
U-Min: -9.26 5.05 
U-Max : 10.19 165.0s 

50.0 100.0 150.0 200.0 I 

TIME Csec) 



PORE PRESSURE DISSIPtiTION RECORD 

: 
: 

0.0 I I 
I 

I I 
i 

O.OK 0.2K 0.4K 0 .SK 0 .'8K 1 :OK 

TIME Csec) 

Engineer:N. Kidd 
Date:03:07:02 12:21 

File: 023CSl~.$D 
Depth <n): 

CftB: 21:33 
Duration : 975.05 
U-nin: 14.51 975.05 
U-Max: 94.12 15.0s 



Engineer:N. Kidd 
Date:03:07:02 12:21 

PORE PRESSURE DISSIPfiTION RECORD 

[ 

,Q ~......._................~.......; ““““““““;“‘-....-.. - -.--, 

: : : : 

I 

: : 
115 .o -.--.-...---*..-.J--.~...~....--..~....---.--....-.~...-..--.--..---~ 

, I n 

I 
P 

V 

0.0 10.0 20.0 30.0 40.0 

File: 023CS15. PPD 
Depth Cm) : 8.00 

Cftl: 26.25 
Duration : 40.05 
U-min: 104.27 0.05 
U-Max: 113.12 35.0s 



Engineer:N. Kidd 
Date:03:07:02 12:21 

PORE PRESSURE DISSIPQTION RECORD 

8 

6 

File: 023C1 s15 .PPD -1 .I -- 
Depth CM): 1~1.45 

cft): 34.28 
Duration : 455.0s 
U-min: 5.49 5.0s 
U-max : 12.82 455 .Os 



n 

Enqineer:N. Kidd 
Date:03:07:02 12:21 

I 
File: 023CSlS.PPD 
Depth <ml : 10.62 

Cft): 34.84 
I Duration : 185.0s 
i U-min: 0.04 5.0s 
j U-#ax: 11.84 185.0s 

PORE PRESSURE DISSIPATION RECORD 

olo 50.0 100.0 150.0 200.0 

TIME <se!c> 



PORE PRESSURE DISSIPRTION RECORD 

20 .07 .~.~~....~.-.~~....*I; . . . . ..-...-...__.---. i . .._____........._..~.. 

Engineer:N. Kidd 
Date:03:07:02 06:ll 

n 
‘- a-- R 

0.0 100.0 20o:o 300.0 

File: 023CS 14. PPD 
Depth CM) : 5.40 

ifIT>: 17.72 
Duration : 260.0s 
U-min: -1.04 110.05 
U-nax : 18.17 0.0s 



APPENDIX C 

INTERPRETATION METHODS 
ANDREFERENCES 



m Gregg In Situ 
i._.__---- Environmental and Geotechnical Site lryestigations 

_ “il. ,” 

GREGG IN SITU’s interpretation routine should be considered a calculator of current published CPT 
correlations and is subject to change to reflect the current state of practice. The interpreted values are 
not considered valid for all soil types. The interpretations are presented only as a guide for geotechnical 
use and should be carefully scrutinized for consideration in any geotechnioal design. Reference to 
current literature is strongly recommended. 

The CPT interpretations are based on values of tip, sleeve friction and pore pressure averaged over a 
user specified interval (typically 0.25m). Note that q, is the recorded tip value and that q is the tip stress 
corrected for dynamic pore pressure effects. Since all GREGG IN SITU cones have equal end area 
friction sleeves, pore pressure corrections to sleeve friction, f,, are not required. 

The tip correction is: (-$ = QC + (7-a) l ud 
where: qr is the corrected tip load 

q, is the recorded tip load 
ud is the recorded dynamic pore pressure (typically in the u2 position) 
a is the Net Area Ratio for the cone (typically 0.85 for GREGG IN SITU cones) 

Effective vertical overburden stresses are calculated based on a hydrostatic distribution of equilibrium 
pore pressures below the water table or from a user defined equilibrium pore pressure profile (this can be 
obtained from CPT pore pressure dissipation tests). The stress calculations use unit weights assigned to 
the Soil Behavior Type zones or from a user defined unit weight profile. 

Details regarding the interpretation methods for all of the interpreted parameters are given in Table.1. 
The appropriate references referred to in Table 1 are listed in Table 2. 

b 
The estimated Soil Behavior Ty& is based on the charts developed by Robertson and Campanella 
shown in Figure 1. 

Table 1 CPT Interpretation Methods 

Interpreted Dfx3cfiption Equation Ref 
Parameter 
oepth mid layer depth 

Ak9Q Averaged corrected GP (sl) 
Am3 = ; $ Qf, i= 

Avg fs Averaged slew? friction (f,) 

Awaged friction r& (R$ 

AvsFs = ; 8 Fs, 

Avg RI A;gFs 
AvgRf = 100% l - 

Mud Awrageddynamic~porepressure(~) ” ..’ 
Avget 

SST 

AvgUd = ; $ ud, 
/- 

1 



CPT Interpretations 

U.Wt. Unit Weight of soil determined from: 
1) unlfam value or 
2) value assigned to each SBT zcne 
3) user supplii unit weight profile 

TStress T&l wrtical overburden stress at mid layer depth 

EStress 

UW 

Effect&! vertical ovarburden stress at mid layer depth EStress = TStress - Ueq 

Eq&librium pore pressure determined frcnn: 
1) hydrostatic from water table depth 
2) user supplied profile 

Cll SPT SO owburden correction factor 

N 80 

Wko 

A(N 

SPT N value at 60% energy calculated from Qt/N ratios assigned to each 
SBT zone 

SPT Nao value ccrrected for overburden pressure 

Equivalent Clean Sand Correchi to (Nl)eo 

(Nl)socs 

S. 

Equivalent Clean Sand (Nl)so (Nl)so,,= (Nl)eo + A(N 

Undrained shear strength - NM is user defined. 

K 

Bq 

Qtn 

&efficient of permeability (assigned to each SBT zone) 

‘ore pressure parameter 

Normalized Qt for Soil Behavior Type classification as defined by 
iobertson, 1999 

Rfn Wrmtallled Ftf for Soil Behavior Type classification as defined by 
Robertson, 1990 

SBTn Norm&i Soil Behavior Type (sfghtly modiii from that published by 
?obertson, 1990. This varsion includes all the soil zones of the original 
wn-normalized SBT chart - see Figure 1) 

Qcl Normaliied Ct for seismic analysis 

QclN 3imensionless Normalized Qtl 

TStress = t y,h, 

bvhere i$ layer unit weight 
hi is layer thickness 

where a,‘&3 in kf 
0.5<C” c2.0 

” 

Nlm = Cn l N80 

A(NI), = Ks.r --w&Q 
1 - Km 

Where: kPr is defined as: 

0.0 for FC c 5% 
0.0167. (FC - 5) for 5% < FC < 35% 
0.5 for FC > 35% 

FC - Fines Content in % 

41 = q, l (Pe6~p~” 
Where: Pa = atm. pressure 

%lN = & 1 pa 
where: Pa = atm. pressure 

7 

2 



CPT Interpretations 

AQclNl Equivalent clean sand correction AqclN = +- l qclN 
cm 

Where: GpT is defined as: 

0.0 for FC < 5% 
0.0267. (FC - 5) for 5% < FC < 35% 
0.5 for FC Z= 35% 

FC - Fines Content in % 

--------- 
Qcl Ncs 

..Il---~- 

I---. --- _______ - __ 
Clean Sand equivalent Qcl N qclNcs = qclN + Aqc?N 5 

---- 
-.. I .-.______. ___ II_- -..- 

IC Soil index for estimating grain characteristics Ic = [(3.47 - lci~Q)~~~1.2iij~p.~ 5 
-.. -_.---- --.---.-----__-. -- -- 

I I 
FC Fines content (%) -~~~5~2~~------- --- 

8 
FC=iOOforIc~3.5 
FC=O for Ic < 1.26 
FC=5%if1.64<Ic~2.6ANDh’h=O.5 - .----- _-___- .___._ -- _.-._-. --~--- ________ ----- --.-.-_- .-.-. --_ll______l -.__ _-_- 

PHI Friction Angle Campanella and Robertson 1 
Duruncglu and Miichel 
Janbu . . . ..- __-___-_-_-.__---___---- -.___-_____._. I_ _--.~.-__-_- _--. 

Dr Relative Density Ticino Sand 1 
Hokksund Sand 
Schmertmann 1976 
Jamiolkowski -All Sands ---...“P--.- -_ 

~~~--lo,rC~~~~~R-“~ 
-.---.-.._-_I -- --.. 

--- ----. 

Parameter --.--.___ I 

--.~ I -:---- ---__-__I-___-__-. I+ 

f -~y-$?!=t~~~o-‘------ 
I 

CRR 
--_I____-----___--._-- ---.-. - I 

-_l_l_-____-._ --____--- 
. ..--.-- 7 

-.., -- _.__ 



CPT Interpretations 

Non-Normalized Classification Chart 

Non-naked Friction Ratio fs tkT, x 100% 

1 2 3 b 

Friction Ratio (%), Rf 

Normalized Classification Chart 

Figure 1 
Non-Normalized and Normalized Soil Behavior Type 

Classification Charts 



CPT Interpretations 

Table 2 References 

No. Reference 

1 Rob&son, P.K. and Campanella, R.G., 1986, “Guidelines for Use, interpretation and Application of the 
CPT and CPTU”, UBC, Soil Mechanics Series No. 105, Civil Eng. Dept., Vancouver, B.C., 
Canada 

2 Robertson, P.K., Campanetla, R.G., Gillespie, D. and Greig, J., 1986. “Use of Piiometer Cone Data”, 
Proceedings of lnSitu 86. ASCE Specialty Conference, Blacksburg, Virginia. 

3 Robertson, P.K. and Campanella, R.G., 1989, “Guidelines for Gactechnical Design Using CPT and 
CPTU”, UBC, Soil Mechanics Series No. 120, Civil Eng. Dept., Vancouwr, B.C., Canada 

4 Robertson, P.K., 1990, “Soil Classification Using the Cone Penetration Test”, Canadian Geotechnical 
Journal, Volume 27. 

5 Robertson, P.K. and Fear, C.E., 1995, ‘Liquefwti& of Sands and its Evaluation”, Keynote Lecture, First 
lntemational Conference on Earthquake Geotechnical Engineering, Tckyo, Japan. 

6 GREGG IN SITU Internal Report. 

7 Robertson, P.K. and Wride, C.E., 1997, ‘Cyclic Liquefaction and its Evaluation Based on SPT and CPT”, 
NCEER Workshop Paper, January 22,1997 

8 Wride, C.E. and Robertson, P.K., 1997, “Phase II Data Review Report (Massey and Kidd Sites, Fraser 
River Delta)“, Volume I- Data Report (Juna 1997), University of Alberta. 

9 Plswes, H.D., Davies, M.P. and Jefferies, M.G., 1992, “CPT Based Screening Procedure for Evaluating 
Liiuefaction Susceptibilii, 46th Canadian Geotechnical Conference, Toronto, Ontario, 
octdler 1992. 



APPENDIX D ..’ 

SEISMIC VELOCITY DATA 



Shear Wave Velocity Calculations 
Site 3A Seismic Assessment -- Paducah, Kentucky 

CCGr-01 

Geophone O&t: 0.66 Feet 
Source offset: 1.67 Feet 

Ray Path 

(feet) 

Incremental 
Distance 

(feet> 

Time 

Interval 

(ms) 

Interval 
Velocity 

mu 

6.17 5.51 5.76 

9.05 a.39 8.56 
12.00 11.34 11.47 
15.02 14.36 14.46 
18.04 17.38 17.46 
20.99 20.33 20.40 
24.01 23.35 23.41 
27.03 26.37 26.43 
30.04 29.38 29.43 
32.96 32.30 32.35 
36.01 35.35 35.39 
39.03 38.37 38.41 

42.05 41.39 41.43 

44.97 44.31 44.35 
48.08 47.42 47.45 

51.04 50.38 50.41 
53.96 53.30 53.33 

56.97 56.31 56.34 
59.11 58.45 58.48 

2.80 6.20 451.2 6.95 
2.91 5.83 498.8 9.87 
2.99 5.26 569.3 12.85 

3.00 3.95 760.3 15.87 
2.94 2.63 1117.3 la.86 

3.01 3.01 1000.4 21.84 

3.01 4.32 697.5 24.86 

3.00 3.76 799.1 27.88 

2.92 3.01 968.7 30.84 

3.05 3.57 853.3 33.83 

3.02 3.20 942.8 36.86 

3.02 3.00 1005.8 39.88 

2.92 3.01 969.4 42.85 

3.11 2.45 1268.5 45.87 

2.96 3.38 875.2 48.90 

2.92 2.44 1196.1 51.84 

3.01 3.39 887.5 54.81 

2.14 1.88 1137.8 57.38 
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Shear Wave Velocity Calculations 
Site 3A Seismic Assessment -- Paducah, Kentucky 

CCGT-02 

Geophone Oti3etz 0.66 Feet 

Source Offs& 1.67 Feet 

Test Geophone 

Depth Depth 

mm (f-t) 

Ray Path 

0-u 

Incremental Time Interval Interval 
Distance Interval Velocity Depth 

v=t1 (ms) (we) (feet) 

6.04 5.38 5.64 
9.12 8.46 8.63 2.99 4.14 722.3 6.92 

12.00 11.34 11.47 2.84 5.83 487.0 9.90 
15.09 14.43 14.53 3.06 5.45 562.2 12.89 
18.04 17.38 17.46 2.93 2.82 1040.4 15.91 

20.99 20.33 20.40 2.94 3.57 823.1 18.86 
24.01 23.35 23.41 3.01 3.38 890.9 21.84 
27.03 26.37 26.43 3.01 4.32 697.5 24.86 
30.04 29.38 29.43 3.00 4.52 664.7 27.88 
33.06 32.40 32.45 3.02 4.13 730.2 30.89 

36.01 35.35 35.39 2.95 3.20 920.8 33.88 
39.03 38.37 38.41 3.02 3.00 1005.6 36.86 

42.05 41.39 41.43 3.02 2.64 1142.9 39.88 

45.07 44.41 44.45 3.02 3.38 892.8 42.90 

48.08 47.42 47.45 3.01 3.19 943.0 45.92 
52.02 51.36 51.39 3.94 3.76 1047.3 49.39 
55.33 54.67 54.70 3.31 3.39 975.9 53.02 
57.20 56.54 56.57 1.87 2.25 ' 830.7 55.61 

58.45 57.79 57.82 1.25 0.76 1644.0 57.17 



Shear Wave Velocity Profile 
Site 3A Seismic Assessment -- Paducah 
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Shear Wave Velocity Calculations 
Site 3A Seismic Assessment -- Paducah, Kentucky 

CCGT-03 

Geophone Offset: 0.66 Feet 

Source Offset: 1.67 Feet 

Test Geophone 

Depth Depth 

(feet) (feet> 

Ray Path 

(feet) 

Incremental Time Intenral Interval 

Distance Interval Velocity Depth 

(feet> (ms) ( w uw 

6.10 5.44 5.69 

9.05 8.39 8.56 2.86 5.08 563.9 6.92 

12.00 11.34 11.47 2.91 4.51 644.8 9.87 

15.02 14.36 14.46 2.99 5.64 531.0 12.85 

18.04 17.38 17.46 3.00 5.64 532.5 15.87 

20.99 20.33 20.40 2.94 3.57 823.1 18.86 

24.01 23.35 23.41 3.01 2.44 1234.1 21.84 

27.03 26.37 26.43 3.01 2.45 1229.9 24.86 

30.04 29.38 29.43 3.00 1.69 1777.9 27.88 

32.96 32.30 32.35 2.92 3.01 968.7 30.84 

36.01 35.35 35.39 3.05 4.32 705.2 33.83 

39.03 38.37 38.41 3.02 4.13 730.5 36.86 

42.05 41.39 41.43 3.02 1.88 1605.0 39.88 

44.97 44.31 44.35 2.92 3.20 911.8 42.85 

48.02 47.36 47.39 3.05 3.57 853.8 45.84 

51.04 50.38 50.41 3.02 3.95 764.1 48.87 

,; 

: 

:. 

/ 

: ,. 



Shear Wave Velocity Profile 
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Shear Wave Velocity Calculations 
Site 3A Seismic Assessment -- Paducah, Kentucky 

CCGT-04 

Geophone Of&et 0.66 Feet 
Source Offset 1.67 Feet 

Ray Path 

(f-1 

Incremental 

Distance 

(feet) 

Time Interval Interval 
Interval Velocity Depth 

(ms) (fw (feet) 

6.04 5.38 5.64 
9.05 8.39 8.56 2.92 2.25 1298.6 6.89 
12.00 11.34 11.47 2.91 5.08 572.4 9.87 
15.02 14.36 14.46 2.99 5.26 569.3 12.85 
18.04 17.38 17.46 3.00 5.08 591.2 15.87 
20.99 20.33 20.40 2.94 2.44 1204.3 18.86 
24.01 23.35 23.41 3.01 2.44 1234.1 21.84 
27.22 26.56 26.62 3.20 2.07 1547.3 24.96 
30.04 29.38 29.43 2.81 1.51 1864.2 27.97 
32.96 32.30 32.35 2.92 2.82 1033.9 30.84 
36.01 35.35 35.39 3.05 3.00 1015.4 33.83 
39.10 38.44 38.48 3.09 3.20 964.6 36.90 
42.05 41.39 41.43 2.95 3.95 746.2 39.92 
45.07 44.41 44.45 3.02 3.38 892.8 42.90 
48.02 47.36 47.39 2.95 2.63 1120.9 45.89 
51.04 50.38 50.41 3.02 2.63 1147.6 48.87 
54.37 53.71 53.74 3.33 3.57 932.3 52.05 
58.09 57.43 57.46 3.72 4.33 858.7 55.57 
61.14 60.48 60.51 3.05 3.19 955.7 58.96 
64.03 63.37 63.40 2.89 - 2.45 1179.2 61.93 
67.01 66.35 66.37 2.98 2.82 1056.4 64.86 
70.00 69.34 69.36 2.99 3.19 937.0 67.85 



Shear Wave Velocity Profile 
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Shear Wave Velocity Calculations 
Site 3A Seismic Assessment -- Paducah, Kentucky 

CCGT-05 

Geophone Offset: 0.66 Feet 

Source Offset: 1.67 Feet 

Test Geophone 

Depth Depth 

(feet> (feet) 

Incremental Time Interval Interval 

Distance Interval Velocity Depth 

(feet> (ms) ova) VW 

6.04 5.38 5.64 

9.84 9.18 9.33, 3.70 8.08 457.7 7.28 
12.00 11.34 11.47 2.13 4.32 493.5 10.26 

15.02 14.36 14.46 2.99 6.21 482.2 12.85 

18.04 17.38 17.46 3.00 3.19 941.5 15.87 

20.99 20.33 20.40 2.94 2.26 1300.2 18.86 

24.01 23.35 23.41 3.01 3.00 1003.7 21.84 

27.03 26.37 26.43 3.01 3.76 801.4 24.86 

30.04 29.38 29.43 3.00 3.39 886.3 27.88 

32.96 32.30 32.35 2.92 3.57 816.7 30.84 

36.01 35.35 35.39 3.05 2.44 1248.5 33.83 

39.03 38.37 38.41 3.02 3.20 942.8 36.86 

42.05 41.39 41.43 3.02 3.01 1002.4 39.88 

48.02 47.36 47.39 5.97 6.20 962.2 44.38 

51.04 50.38 50.41 3.02 2.07 1458.1 48.87 

53.96 53.30 53.33 2.92 3.38 863.5 51.84 



Shear Wave Velocity Profile 
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Shear Wave Velocity Calculations 
Site 3A Seismic Assessment -- Paducah, Kentucky 

SCPT-34OL2 ( 4c - 06 ) 

Geophone OfFset: 0.66 Feet 

Source Ofket: 0.46 Feet 

Test Geophone 

Depth Depth 

(feet> (feet> 

Ray Path 

VW 

Incremental Time Interval Interval 

Distance Interval Velocity Depth 

(f=t> (W (Ws) (fW 

6.07 5.41 5.43 

9.02 8.36 8.38 2.94 4.70 626.2 6.89 

12.04 11.38 11.39 3.02 5.87 513.9 9.87 

14.99 14.33 14.34 2.95 4.94 596.8 12.86 

18.04 17.38 17.39 3.05 4.70 648.7 15.86 

20.99 20.33 20.34 2.95 4.23 697.2 18.86 

24.01 23.35 23.36 3.02 3.52 857.8 21.84 

* 27.06 26.40 26.41 3.05 7.52 405.5 24.88 

30.01 29.35 29.36 2.95 4.23 697.3 27.88 

33.03 32.37 32.38 3.02 5.17 584.1 30.86 

35.98 35.32 35.33 2.95 3.17 930.5 33.85 

39.03 38.37 38.38 3.05 3.17 962.1 36.85 

42.05 41.39 41.40 3.02 4.23 713.9 39.88 

45.00 44.34 44.35 2.95 4.47 659.9 42.87 

48.12 47.46 47.47 3.12 3.99 781.9 45.90 

51.00 50.34 50.35 2.88 3.06 941.1 48.90 
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Shear Wave Velocity Calculations 
Site 3A Seismic Assessment -- Paducah, Kentucky 

SCPT-34oL3 (5C.&) 

Geophone Of&et: 0.66 Feet 

Source Offset: 0.46 Feet 

Test Geophone 

Depth Depth 

(feet> (feet> 

Ray Path 

@a 

Incremental Time Interval Interval 

Distance Intewal Velocity Depth 

(feet> (ms> (fw (feet> 

6.07 5.41 5.43 

9.09 8.43 8.45 3.01 2.26 1333.2 6.92 

12.04 11.38 11.39 2.95 2.06 1430.5 9.91 

15.45 14.79 14.80 3.41 4.33 787.0 13.09 

18.07 17.41 17.42 2.62 4.32 606.2 16.10 

21.02 20.36 20.37 2.95 4.14 712.3 18.89 

23.98 23.32 23.33 2.96 3.76 787.1 21.84 

27.03 26.37 26.38 3.05 3.38 902.2 24.85 

30.04 29.38 29.39 3.01 3.01 999.9 27.88 

33.00 32.34 32.35 2.96 3.19 927.8 30.86 

36.05 35.39 35.40 3.05 3.38 902.3 33.87 

39.00 38.34 38.35 2.95 3.39 870.1 36.87 

42.02 41.36 41.37 3.02 2.82 1070.9 39.85 

44.97 44.31 44.32 2.95 2.82 1046.0 42.84 

48.02 47.36 47.37 3.05 2.44 1249.9 45.84 

51.04 50.38 50.39 3.02 3.01 1003.3 48.87 
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Shear Wave Velocity Calculations 
Site 3A Seismic Assessment -- Paducah, Kentucky 

GeophoneOikt: 0.66 Feet 

Sourceoffset: 1.67 Feet 

Geophone 

WPth 

(fw 

RayPath 

6.04 5.38 5.64 

9.05 8.39 8.56 
12.00 11.34 11.47 
15.02 14.36 14.46 
18.04 17.38 17.46 
20.99 20.33 20.40 
24.01 23.35 23.41 
27.03 26.37 26.43 
30.04 29.38 29.43 
32.96 32.30 32.35 
36.08 35.42 35.46 
39.03 38.37 38.41 
42.05 41.39 41.43 
44.97 44.31 44.35 
46.02 47.36 47.39 
51.04 50.38 50.41 
57.07 56.41 56.44 
59.99 59.33 59.36 
63.47 62.81 62.84 
65.96 65.30 65.33 
69.01 68.35 68.37 

CCGT-08 

Incremental 

Distance 

(tit) 

Time 

Interval 

(ms) 

Interval 
Velocity 

@Js) 

2.92 3.19 915.9 6.89 
2.91 4.33 671.6 9.87 
2.99 4.13 725.1 12.85 
3.00 4.51 665.9 15.87 
2.94 4.52 650.1 18.86 
3.01 3.94 764.3 21.84 
3.01 2.82 1068.5 24.86 
3.00 2.26 1329.5 27.86 
2.92 3.19 914.0 30.84 
3.12 3.76 828.8 33.86 
2.95 2.82 1045.0 36.90 
3.02 3.01 1002.4 39.88 
2.92 2.82 1034.7 42.85 
3.05 3.01 1012.6 45.84 
3.02 2.82 1070.3 48.87 
6.03 6.58 916.0 53.40 
2.92 3.00 972.9 57.87 
3.48. 3.76 925.2 61.07 
2.49 2.26 1101.4 64.06 
3.05 2.82 1081.2 66.83 



Shear Wave Velocity Profile 
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Shear Wave Velocity Calculations 
Site 3A Seismic Assessment - Paducah, Kentucky 

CCGT-SCO9A 

Geophone OfFseti 0.66 Feet 
Source Offset: 1.67 Feet 

Test Geophone 

WPtfJ WPtJl 

0-t) (feet> 

Ray Path 

ow 

Incremental 

Distance 

mm 

Time 

Interval 

(ms) 

Interval 

Velocity 

m/s) 

9.05 8.39 8.56 

12.00 11.34 11.47 2.91 3.76 773.4 9.87 

15.02 14.36 14.46 2.99 3.76 796.4 12.85 
18.04 17.38 17.46 3.00 4.13 727.2 15.87 

20.99 20.33 20.40 2.94 3.95 743.9 18.86 
24.27 23.61 23.67 3.27 3.19 1025.3 21.97 

27.03 26.37 26.43 2.75 2.64 1043.1 24.99 

30.04 29.38 29.43 3.00 1.69 1777.9 27.88 

32.96 32.30 32.35 2.92 1.69 1725.3 30.84 
36.01 35.35 35.39 3.05 2.07 1471.6 33.83 
39.03 38.37 38.41 3.02 3.19 945.7 36.86 

42.05 41.39 41.43 3.02 3.39 890.1 39.88 

44.97 44.31 44.35 2.92 4.32 675.4 42.85 

48.02 47.36 47.39 3.05 3.95 771.6 45.84 

51.04 50.38 50.41 3.02 3.00 1006.1 48.87 
53.96 53.30 53.33 2.92 3.76 776.2 51.84 
56.97 56.31 56.34 3.01 3.01 999.5 54.81 
59.99 59.33 59.36 3.02 2.82 1070.5 57.82 

63.01 62.35 62.38 3.02 3.20 943.4 60.84 
65.96 65.30 65.33 2.95 1.69 1745.0 63.83 



Shear Wave Velocity Profile 
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Shear Wave Velocity Calculations 
Site 3A Seismic Assessment -- Paducah, Kentucky 

SCPT-56OL2 &c-q 

Geophone Offset: 

Source Offset: 

0.66 Feet 

0.46 Feet 

Test Geophone 

Depth Depth 

(feet) (feet) 

Ray Path 

6.07 5.41 5.43 

9.02 8.36 8.38 

12.04 11.38 11.39 

14.99 14.33 14.34 

18.04 17.38 17.39 

20.99 20.33 20.34 

24.01 23.35 23.36 

27.06 26.40 26.41 

30.01 29.35 29.36 

33.03 32.37 32.38 

35.98 35.32 35.33 

Incremental 

Distance 

(feet) 

2.94 5.26 559.5 6.89 

3.02 5.08 593.8 9.87 

2.95 5.07 581.5 12.86 

3.05 5.45 559.4 15.86 

2.95 3.76 784.3 18.86 

3.02 2.82 1070.7 21.84 

3.05 3.76 811.0 24.88 

2.95 2.45 1203.9 27.88 

3.02 3.57 845.8 30.86 

2.95 3.76 784.5 33.85 

Time 

Interval 

ms> 

- 

Interval Interval 

Velocity Depth 

ws> (feet) 



Shear Wave Velocity Profile 
Site 3A Seismic Assessment -- Paducah 
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Shear Wave Velocity Calculations 
Site 3A Seismic Assessment -- Paducah, Kentucky 

SCPT-SB04 

Geophone Offset: 

Source Offset: 

0.66 Feet 

0.46 Feet 

Test Geophone 

Depth Depth 

(feet> (feet) 

Ray Path 

(feet) 

6.07 5.41 5.43 

9.02 8.36 8.38 

12.04 11.38 li.39 

14.99 14.33 14.34 

18.04 17.38 17.39 

20.99 20.33 20.34 

24.01 23.35 23.36 

27.06 26.40 26.41 

30.01 29.35 29.36 

33.03 32.37 32.38 

34.83 34.17 34.18 

Incremental lime 

Distance Interval 

(feet> ms> 

2.94 5.27 558.5 6.89 

3.02 6.20 486.6 9.87 

2.95 5.64 522.7 12.86 
3.05 6.58 463.3 15.86 

2.95 5.26 560.7 18.86 

3.02 3.76 803.0 21.84 

3.05 3.20 953.0 24.88 

2.95 3.57 826.2 27.88 

3.02 3.19 946.6 30.86 
1.80 1.88 957.4 33.27 

Interval 

Velocity 

@IS> 

Interval 

Depth 

(f(w 



Shear Wave Velocity Profile 
Site 3A Seismic Assessment -- Paducah 
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Shear Wave Velocity Calculations 
Site 3A Seismic Assessment -- Paducah, Kentucky 

SCFTSBO7 

Geophone Offset: 0.66 Feet 

Source Offset: 0.46 Feet 

Test Geophone 

Depth Depth 

(feet> VW 

Ray Path 

(feet> 

Incremental Time Interval Interval 

Distance Interval Velocity Depth 

(feet> m (fw (feet) 

6.13 5.47 5.49 

9.02 8.36 8.38 2.88 5.27 547.1 6.92 

12.04 11.38 11.39 3.02 5.45 553.5 9.87 

14.99 14.33 14.34 2.95 4.13 713.8 12.86 

17.71 17.05 17.06 2.72 2.82 964.1 15.69 



Shear Wave Velocity Profile 
Site 3A Seismic Assessment -- Paducah 
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Electronic File Summary 
UnitedSDtw Energy Center 

Paducah, Kentucky 

I File I Soundinq I Date I Depth I 

I 023CSOl I CCGT-SC01 I 2/15/2002 I 59.12 

023CSO2 CCGT-02 I 2/14/2002 1 

023CSO3 CCGT-03 2/14/2002 51.97 

023CSO4 CCGT-04 2/14/2002 70.01 

023CSO5 CCGT-SC05 2/15/2002 54.07 

023CSO8 CCGT-08 2/13/2002 69.03 

023cso9 CCGT-SC09 I 2/13/2002 1 6.76 

023CSO9A CCGT-SCO9A 2/13/2002 66.01 

023CSll SCPT-34oL3 3/5/2002 51.05 

023CSl2 1 SCPT-34OL2 1 3/6/2002 

023CSl3 SCFT-56OL2 3/6/2002 37.96 

023CSl4 SCPT-SB07 3/7/2002 17.72 

023CSl4A SCPT-SB07A 3/7/2002 16.49 

023CSl5 SW--SB04 3/7/2002 34.86 

All depths referenced in feet from the existing ground surface. 
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FFIX NO. : 3fas-663-0%4 

/ Beta AnaJyilc Inc. 
‘4aBssw74coWt 
mruni, Rorlda 33lss USA 
moswlJ 

. 

bebemdlocatlaon.c#n 
WWW.mll~rbon.COm 

April 29,2002 
. 

” Ms. Kay Dabney 
tJniti States EtuichmaCoxpo~on 
Pad- Gaseous Di&rsion Pbt 
P-0. Box A410 
Paducah, KY 42001 
USA 

INFORMATION ONLY 

RE: Radiocarbon Dating Rmdb For Samgl# CCF’RD460-I, CCFRD56eI, CCFRD610-1 
CCFRD736-1, CCFRD736-2, CCGTD44oL2, CCGTDSOOL2, CCGTlXZOL3, CWD67CiL3, 
CCGTSB03CO4, CCGTSBfE36, CCGTSB06CI A ’ , 

Drw Ms. Dabmy: 

lhClOSCd W the rrrdidcarban * reSUltS fOr 12 Sal!lplCS teoently .cent to US. They each 
provide4i pkdty of carbon fbr 8caxw ~~~onts d ali the dyse6 smut amndly. As usual, the 
methnd nfaxdysIx is hod on fho report with the results and odibration data is providcJ where 
rtppliuablt, 

JU always, no studcab or intern mscarohks who would nccmmily be diicted w& 0th~ 

l 
ob&astonr and priorities wee used in the adyscs. 
our entlrc prek&aa.l~skfE 

We maSy, thorn with tbc combined atteah of 
, . 

If yoU have spociac quoStion3 about tllC m pIease contaa us. 
ans8veryourqudonr. * * 

W6 am ahmys avdhblc b 

Our invotw has bwa wnt sopmtdy. Our copy is a~closed. Thpnk you for your prior efforts ia 
arruagind paymeat. As abays,.ifycu have any questions or would IJb lo dhss the resulu, don’t 
lwsitabto~me. 



REPORT OF RAi3lOCARBoii D’ATlNG ANALYSES ‘-- 
Ms. Kay hbney Report Da.e: 4/29/02 

b 
UnitcU Slates Enrichncnl Corporation 1NFORMATION ONLY Material Recciwd:4/12/02 

SampItt Data Measuzcd l3c/12c 
Radiocarbon Age Ratio 

Cowentional 
Radiocarbcm Age?) 

Beta - 166595 1160 M- 40 BP -23.0 do0 1190%4OBP 
SAMPLE : ccFRD460-1 
ANALWS : AMS-Advamc deliwy 
ZulMEMrrtlPR~‘f’UNT : (organic scditwnt): acid washes 
2 STGMA CALLBRATIO~ : COIAD~O~740(~IRPl23Oto1210)AND~Ab7boto960(~BP1190~9990) 

Bats- 1665% 9160 +/- 50 BP -22.6 doe 
SAMPLE : CCFRDS60-I 
ANALYSIS : AMSddvawe dcllvuy 
MATERMfJPRl3TRbTMENT : (organic sediwa): &c&d washes 
2 SIGMA CALIBRATION : _ cal,BC 8Sql to 8280 (cd RP 10510 to 10230) 
- . . - . . 

Bctr- 166598 7230+/-4OBP .23A ohm 
l SAMPI.E : tXFRD610-1 
AlULklIS : AM!%Advanc6 dslhy 
MA.lERLWPRETREATMENT : (atgdc sediment): acid washes 
2 SIGMA CALIBRATXON : calw~ro~6020(c81BP8160m7970) 

9200 +t- 50 BP 

F---T . 

7260+/-4OBP 

Beza - 166S99 1 IUO4-6OBP -225 do0 
SAMPTJ?: cmlzrm~l 

1X170+/- 60 PP 

ANALYSIS : AMSAdvrucC dolivuy 
MATBRIAL#~~ : (orgadc scdiment)~ acid wallas 
2 STGMA CiAl3BUnOU : Cal BC 1144010 lT290(6rlBp 1339Om 1324O)ANDCaIBC 11270~0 11040(CdBP 1322Ota 
12990) 

. 



INFORMATION ONLY 

Sample Data Measured 13quc Chwentional 
Radiocarbon Age Ratio Radiocarbon Age(*) 

L 

Beta- 166602 1354OiA60 BP -13.3&o 
SAMPLE : CCGTD44W2 
ANALYSTS : 4MSAdvame dotlwy 
ltdA=rwRETREATMENT : (qpmic 5alhml) acid washas 
2 SIGMA CALIBRATKM : Cal BC 14750 to 14000 (Cal BP 16700 ta 15950) 
- . we*. 

13570 +I- 60 BP 

Bota~166603 3770+/- 5OBP -23Jofoo 3790+/-SORP 
SAMPLE : ccGTDsooL2 
ANALYSIS : AMS-Advaws debmy 
MATP.R\At IPR&TlWSMENT : (oqmic wdima) rcid w&w5 
2sIcwAcALIBRAIIoN : Cal BC 2400 tc 2380 (Cal BP 4350 to 453O)AND Cal BC 2360 to 2 120 (Cal BP 4500 to 4.060) 

CalBCf100to2040(CalBF4050to3990) 

. 
Baa- i66604 
SAMPLB ; CCGTD62OL3 

138SO+/-60 BP l 22.2 doe 13900 +/- 60 BP 

ANALYSIS ; Ah&-Advance deIivery 
MATERTAIJPRRTRF~T : (organic &man@ acid washas 
2 laGMA cAl.Il3RAllOEI : cd BC 15l00to 14340 (cd RP 17osoto 16m) 

B&l-166605 15620+/-70 BP 222 do0 
sI\Mpts: ccoTD67oL3 
ANALYSlS : A&-Adww dchry 
MATBWAlAPRET3J?A~ ! (cargpnk -seamar* add wash 
2 STOMA CtWBRAftON : Cal EIC1722Oto1633O(Cnh3P19176~o 18280) 

15670+/-708P 

..-.“. . -..Can..-. w-.* 

BeTa- 4190%4oRP -22.1doo 4240-G4ow 
SAMPL~:ccwrsB03cw 
ANALYSIS : AMS-Advan~ doliwy 
bgmERW&I~T : (org28lc ssdfmenr): 8cld wshefs 
2 StGMA CAfX3RA’flON : ‘C~lBC2910to~60(~BP#~0481~)~~IZC2810~2750(CalRP4766ta4700) 

cail3c272oto27oo(calBP4mto46so) 



REPORT OF RADIOCARBON DATING ANALYSES 

Sample Datu Measured 
Radiawbon Age 

Beta - 166GO7 
SAMPLE : CCGTSB03C36 
ANALYSIS : AMS-AJWLW dslivwy 

7230+/-40 BP -21 .q oloo 7280 +r. 40 BP 

~~.ATERIA~JP~~R&ATMENT : (organic sedimat): acid washes 
2 SIGMA CALlBRA’rlON : Cal BC 6220 cc 6040 (Cal BP 8 I70 to 7990) 

.- -8 

B&n- 16660% 
SAMPLE: CCOT!SBO6ClI 
ANALYSIS : hM!3-~dwmce delivery 

6790 +/- 40 DP -22.woo 6830 -cl- 40 BP 

MATERIAL/PRETREATMEW : (organic sedimapr): acid washes 
2 SIGMA CALJBRATION : Cd l3C 5760 to 3650 (Cal BP 77 10 to 7600) - 

. -, . 
. 

Dsbs l e ropertad a8 RCYBP (rrdioeubon years before present. 

I *present* = 195OAO,), By Intt3rn4tlonal ‘ccnventlon, tho modern. 
~~fonx~ce stmdrrd wae 95% of the Cl4 oontsnt of Ihe N@tional 
Bureau of Standards’ Oxalic Acid 6 calculated using the Clbby Cl4 
half Illa (55C18 youe). Quoted erron npmsult 1 @tandam deGatbn 
statietks (68% probablllty) & are based on combinedmeasuromemr 
of the sample, baelcgrmnd, rnd modem refwenOe rtandarde. 

hkasured CWCl2 atlas wara askulpted relative to h PDB-1 
inteniotionrt emdud and the RCYEP egvs were normalized to 
-2s per mll. Kthe ratio and a~0 arm wcomwnl~d by en I?. then the 
CWClz vaIuo w;w ecdirutad. baaed on values fy~ial 01 thn 
malartol type. Tl~~jquoted reaulb an NOT allbrated to oalendar 
yean. Cdlbmtion ,b almndu yearrr should be calc~lsted using 

‘the Conventional Cl4 age. 
cJl-47 -ICI--r 1 I lb4 IU I.IUT7. 1 ~nc47~c4c’YJ-l 



APPENDIX F 

SOIL AMPLIFICATION FACTORS 
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E- 
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E- 
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EI 

L INPUT 

INPUT MOTION 0.50G 

I I llllilll f I 1 I,,, I, I I I I,,, 

10 -1 10 0 30 1 30 2 

Frequency (Hz 1 

PFlDUCRH 2, EPRI NONLfNEFlR PROPERTIES 

M = 5.5 



t INPUT MOTION 0.3OG 

INPUT MOTION CI.ZOG I 
! 1 I I , ,,,I I I I I I I , , , 0 I ! I I,,,C CI 

0 
0 

INPUT MOTION 0.75G 
I I I I I 1, I 1 1 I I,,,,li 

10 -1 to O 10 J 30 2 

Frequency (Hz 1 

INPUT NOTION 0.30G 

INPUT MOTICiY 0.50G 

1 1 I11111J1 I I I,,,,,, I I ,,,,, 

10 -1 10 0 10 J 30 2 

Frequency (Hz 1 

‘QDUCQH 2, EPRI NONLINERR PROPERTIES 

M = 6.5 



s- 
0s 

.- 
-P 
rd 
u 

.- 
W-0 
.- 0 
-- 

2- 
a ti 

-P 
m 
0 

a- 
u-0 
1r-4 0 --I 

E-- 
a 

.-l 

I 

0 
.-J 

INPUT NOTION 0.50G 

INPUT MOTION 0.75G ----- l 
0 I ,1111,11 I I ,,I ,,,I , ),Illl d 

10 -3 10 0 10 l 10 2 

Frequency (Hz 1 Frequency (Hz f 

PQDUCFlH 2, EPRI NONLINEFIR PROPERTIES 

M = 7.5 
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. 
7SMag Paducah 

Frequency RockPSA(g) 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 
1.0 
1.0 
1.0 
2.0 
1.0 
1.0 
1.0 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

3.175069E-02 
4.889820E-02 
8.309241E-02 
l.l63459E-01 
1.506772E-01 
1,817755E-01 
2.627427E-01 
3.421000E-01 
4.861878E-02 
7.760187E-02 
1.334299E-01 
1.877707E-01 
2.438914E-01 
2.947332E-01 
4.271229E-01 
5.568939E-01 
7.574971E-02 
1.281061E-01 
2.260058E-01 
3.215675E-01 
4.203543E-01 
5.098925E-01 
7.431434E-01 
9.718607E-01 
9.613443E-02 
1.732902E-01 
3.152667G01 
4.545255E-01 
5.987557E-01 
7.295755E-01 
l.O70605E+OO 
1.405157E+OO 
l.O83323E-01 
2.136216E-01 
4.065566E-01 
5.976183E-01 
7.962075E-01 
9.766328E-01 
1.447667E+OO 
1.910137E+OO 
9.627361E-02 
2.232781E-01 
4.641300E-01 
7.091934E-01 
9.666049E-01 
1.201694E+OO 
1.817952E+OO 

Median Amp Factor 
1.845672E+OO 
1.920744E+OO 
2.034808E+OO 
2.138353E+OO 
2.233414E+OO 
2.289450E+OO 
2.351613E+OO 
2.322239E+OO 
3.149269E+OO 
3.066683E+OO 
2.958339E+OO 
2.851164E+OO 
2.719987E+OO 
2.606194E+OO 
2.392655E+OO 
2.156635E+OO 
2.442945E+OO 
2.287793E+OO 
2.042751E+OO 
1.866560E+OO 
1.726892E+OO 
1.633179E+OO 
1.410004E+00 
1.242753E+OO 
2.349597E+OO 
2.040879E+OO 
1.654685E+OO 
1.393200E+OO 
l.l70839E+OO 
1.009418E+00 
7.807432E-01 
6.417505E-01 
1.909741E+OO 
1.503280E+OO 
1.071157E+00 
8.338418E-01 
6.809252E-01 
5.849405E-01 
4.483090E-01 
3.707018E-01 
1.443828E+OO 
9.809329E-01 
6.505125E-01 
5.057312E-01 
4.199467E-01 
3.684828E-01 
2.946780E-01 

My PSAValues PGA 
2.033137E-02 5.000000E-02 
4.066274E-02 1.000000E-01 
8.132547E-02 2.000000E-01 
1.219882E-01 3.000000E-01 
1.626509E-01 4.000000E-01 
2.033137E-01 5.000000E-01 
3.049705E-01 7.500000E-01 
4.066274E-01 1.000000E+00 
3.334035E-02 5.000000E-02 
6.668071E-02 1.000000E-01 
1.333614E-01 2.000000E-01 
2.000421E-01 3.000000E-01 
2.667228E-01 4.000000E-01 
3.334035E-01 5.000000E-01 
5.001053E-01 7.500000E-01 
6.668071E-01 1.000000E+00 
5.805954E-02 5.000000E-02 
l.l6119lE-01 l.OOOOOOE-01 
2.322381E-01 2.000000E-01 
3.483572E-01 3.000000E-01 
4.644763E-01 4.000000E-01 
5.805954E-01 5.000000E-01 
8.708930E-01 7.500000E-01 
1.161191E+00 1.000000E+00 
8.337546E-02 5.000000E-02 
1.667509E-01 1.000000E-O'l 
3.335018E-01 2.000000E-01 
5.002527E-01 3.000000E-01 
6.670037E-01 4.000000E-01 
8.337546E-01 5.000000E-01 
1.250632E+OO 7.500000E-01 
1.667509E+OO 1.000000E+00 
9.927689E-02 5.000000E-02 
1.985538E-01 1.000000E-01 
3.971076E-01 2.000000E-01 
5.956613E-01 3.000000E-01 
7.942151E-01 4.000000E-01 
9.927689E-01 5.000000E-01 
1.489153E+OO 7.500000E-01 
1.985538E+OO 1.000000E+00 
1.205139E-01 5.000000E-02 
2.410278E-01 l.OOOOOOE-01 
4.820556E-01 2.000000E-01 
7.230834E-01 3.000000E-01 
9.641112E-01 4.000000E-01 
1.205139E+OO 5.000000E-01 
1.807709E+OO 7.500000E-01 



25.0 2.424747E+OO 
34.0 8.494631E-02 
34.0 2.076712E-01 
34.0 4.471155E-01 
34.0 6.943837E-01 
34.0 9.556755E-01 
34.0 l.l95004E+OO 
34.0 1.823941E+OO 
34.0 2.444222E+OO 
100.0 5.158478E-02 
100.0 l.O69183E-01 
100.0 2.143678E-01 
100.0 3.244475E-01 
100.0 4.405672E-01 
100.0 5.468780E-01 
100.0 8.261898E-01 
100.0 l.l01662E+OO 

2.509946E-01 
1.455188E+OO 
9.39885?E-01 
6.216614E-01 
4.864644E-01 
4.058624E-01 
3.573998E-01 
2.874819E-01 
2.456304E-01 
2.121206E+OO 
1.619114E+00 
l.l96609E+OO 
9.854512E-01 
8.476553E-01 
7.599205E-01 
6.263618E-01 
5419517E-01 

2.410278E+OO 
l.l68913E-01 
2.337967E-01 
4.675934E-01 
7.013901 E-01 
9.351868E-01 
l.l68983E+OO 
1.753475E+OO 
2.337967E+OO 
5000000E-02 
l.OOOOOOE-01 
2.000000E-01 
3.000000E-01 
4.000000E-01 
5000000E-01 
7.500000E-01 
1.000000E+00 

1.000000E+00 
5.000000E-02 
1.000000E-01 
2.000000E-01 
3.000000E-01 
4.000000E-01 
5.000000E-01 
7.500000E-01 
1.000000E+00 




